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S s (57) Abstract: 

PROBLEM TO BE SOLVED: To solve the problem of balance characteristic 
deteriorating in a balanced device. 



SOLUTION: A balanced element 102, having an input terminal IN for 
inputting a signal and outputting terminals 0UT1 and 0UT2 for outputting 
a signal and a phase circuit 103 are provided. At least one of the input 
terminal IN and output terminals 0UT1 and 0UT2 is a balanced input 
terminal or the balanced output terminals 0UT1 and 0UT2. The phase 
circuit 103 is electrically connected between the balanced input 
terminals or between the balanced output terminals 0UT1 and 0UT2. The 
phase circuit 103 reduces the in-phase signal components of a signal. 
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CLAIMS 



[Claira(s)] 

[Claim 1] It has the balanced type component which has the input 
terminal which inputs a signal, and the output terminal which outputs a 
signal, and a phase circuit, and is the balanced type high frequency 
device of said input terminal and said output terminal with which either 
is a balanced blocking force terminal or a balanced type output terminal 
at least, said phase circuit is electrically connected between said 
balanced blocking force terminals or between said balanced type output 
terminals, and said phase circuit reduces the inphase signal component 
of said signal. 

[Claim 2] Said phase circuit is a balanced type high frequency device 
according to claim 1 which is the resonance circuit which resonates in a 
predetermined frequency. 

[Claim 3] Said resonance circuit is a balanced type high frequency 
device according to claim 2 which is the series resonant circuit which 
carries out series resonance to a ground plane to the inphase signal 
component of said signal. 

[Claim 4] Said resonance circuit is a balanced type high frequency 
device according to claim 2 which is the parallel resonant circuit which 
carries out parallel resonance to a ground plane to the differential 
signal component of said signal. 

[Claim 5] Said phase circuit is a balanced type high frequency device 
including the matching circuit to the differential signal component of 
said signal according to claim 2 to 4. 

[Claim 6] Said phase circuit is a balanced type high frequency device 
according to claim 2 to 4 constituted by the transmission line. 
[Claim 7] The track length of said transmission line is a balanced type 
high frequency device according to claim 6 which is the following 
(31ambda/4+nlambda) above (lambda/4+nlambda) when lambda is made into 
wavelength and it makes n an integer. 

[Claim 8] The track length of said transmission line is a balanced type 
high frequency device according to claim 7 which is the following 
(51ambda/8+nlambda) above (31ambda/8+nlambda) when lambda is made into 
wavelength and it makes n an integer. 

[Claim 9] The track length of said transmission line is a balanced type 
high frequency device according to claim 8 which is lambda/2 on 
parenchyma. 

[Claim 10] Said phase circuit is a balanced type high frequency device 
according to claim 9 by which it is operating [ operate as a series 
resonant circuit of tip disconnection lambda / 4 track on parenchyma, 
and / about the differential signal component of said signal / on 



parenchyma / as a parallel resonant circuit of tip termination lambda / 
4 track ] -about inphase signal component of said signal characterized. 
[Claim 11] Said phase circuit is a balanced type high frequency device 
according to claim 2 to 4 with which it is constituted by at least three 
impedance components, and the impedance to the ground plane of the 
inphase signal component of said signal is set up about the impedance 
with the ground plane of said balanced blocking force terminal or said 
balanced type output terminal lower than the impedance to the ground 
plane of the differential signal component of said signal. 
[Claim 12] The 1st impedance component is connected between one side of 
said balanced blocking force terminal or one side of said balanced type 
output terminal, and a ground plane. The 2nd impedance component is 
connected between another side of said balanced blocking force terminal 
or another side of said balanced type output terminal, and a ground 
plane. The 3rd impedance component is connected between said balanced 
blocking force terminals or between said balanced type output terminals. 
The balanced type high frequency device according to claim 11 with which 
the polarities of the imaginary part of the impedance of said 1st and 
2nd impedance component and the imaginary part of the impedance of said 
3rd impedance component differ. 

[Claim 13] About the differential signal component of said signal, said 
1st impedance component, said 3rd impedance component and said 2nd 
impedance component, and said 3rd impedance component are a balanced 
type high frequency device according to claim 12 characterized by 
forming a parallel resonant circuit to a ground plane in a predetermined 
frequency, respectively. 

[Claim 14] It is the balanced type high frequency device according to 
claim 12 which is less than [ 2xZ0 ], respectively when the impedance of 
another side of one side of said balanced blocking force terminal or the 
impedance of one side of said balanced type output terminal and a ground 
plane, and said balanced blocking force terminal or another side of said 
balanced type output terminal, and a ground plane sets a characteristic 
impedance to ZO about the inphase signal component of said signal. 
[Claim 15] The balanced type high frequency device according to claim 14 
which is less than [ 0. 5xZ0 ] when the impedance to the ground plane of 
the inphase signal component of said signal sets a characteristic 
impedance to ZO. 

[Claim 16] It is the balanced type high frequency device according to 
claim 11 with which the 1st impedance component and 2nd impedance 
component are connected to the serial between balanced blocking force 
terminals or between balanced type output terminals, it is the 



configuration grounded through the 3rd impedance component between said 
1st impedance component and said 2nd impedance component, and the 
polarities of the imaginary part of the impedance of said 1st and 2nd 
impedance component and the imaginary part of the impedance of said 3rd 
impedance component differ. 

[Claim 17] About the inphase signal component of said signal, said 1st 
impedance component, said 3rd impedance component and said 2nd impedance 
component, and said 3rd impedance component are a balanced type high 
frequency device according to claim 16 which forms a series resonant 
circuit to a ground plane in a predetermined frequency, respectively. 
[Claim 18] It is the balanced type high frequency device according to 
claim 1 to 4 by which said balanced type component is a surface acoustic 
wave filter, said surface acoustic wave filter has a piezo-electric 
substrate and the IDT electrode which are two or more INTADIJITARU 
transducer electrodes formed on said piezo-electric substrate, and said 
at least one IDT electrode is connected to the balanced blocking force 
terminal or the balanced type output terminal. 

[Claim 19] Said surface acoustic wave filter is a surface acoustic wave 
filter of the longitudinal-mode mold which has arranged the 1st, 2nd, 
and 3rd IDT electrode along the propagation direction of a surface 
acoustic wave at least. While the said 2nd and 3rd IDT electrode is 
arranged at the both sides of said 1st IDT electrode, said 1st IDT 
electrode is a balanced type and said 1st IDT electrode is constituted, 
and the electrode finger of another side respectively — a balanced 
blocking force terminal — or the balanced type high frequency device 
according to claim 18 connected to the balanced type output terminal, 
respectively. 

[Claim 20] Said surface acoustic wave filter is a surface acoustic wave 
filter of the longitudinal-mode mold which has arranged the 1st, 2nd, 
and 3rd IDT electrode along the propagation direction of a surface 
acoustic wave at least. The said 2nd and 3rd IDT electrode is arranged 
at the both sides of said 1st IDT electrode. Said 1st IDT electrode two 
or more division IDT electrodes constitute — having — at least two of 
said division IDT electrodes — respectively — a balanced blocking 
force terminal — or the balanced type high frequency device according 
to claim 18 connected to the balanced type output terminal, respectively. 
[Claim 21] Said surface acoustic wave filter is a surface acoustic wave 
filter of the longitudinal-mode mold which has arranged the 1st, 2nd, 
and 3rd IDT electrode along the propagation direction of a surface 
acoustic wave at least. The said 2nd and 3rd IDT electrode is arranged 
at the both sides of said 1st IDT electrode. It is the balanced type 



high frequency device according to claim 18 by which said 2nd IDT 
electrode is connected to one side of a balanced blocking force terminal, 
or one side of a balanced type output terminal, and said 3rd IDT 
electrode is connected to another side of a balanced blocking force 
terminal, or another side of a balanced type output terminal. 
[Claim 22] Said balanced type component is a balanced type high 
frequency device according to claim 1 to 4 which is a semiconductor 
device. 

[Claim 23] Said semiconductor device is a balanced type high frequency 
device according to claim 22 which is the amplifier constituted using 
two or more transistors. 

[Claim 24] The balanced type high frequency device according to claim 1 
to 4 which is the configuration included in the laminating device formed 
when said a part of phase circuit [ at least ] forms an electrode 
pattern on two or more dielectric layers and it carries out the 
laminating of said dielectric layer. 

[Claim 25] Said laminating device is a balanced type high frequency 
device according to claim 24 with which it has at least one circuit 
function, and said balanced type high frequency device and said 
laminating device are compound-ized. 

[Claim 26] The balanced type high frequency circuit equipped with the 

balanced type high frequency device according to claim 1 to 4. 

[Claim 27] The balanced type RF circuit according to claim 26 which used 

the balanced type RF device according to claim 18 for the transmitting 

filter and/or receiving filter which constitute said balanced type RF 

circuit. 

[Claim 28] The balanced type RF circuit according to claim 26 which used 
the balanced type RF device according to claim 22 for the transmitting 
amplifier and/or head amplifier which constitute said balanced type RF 
circuit. 

[Claim 29] The balanced type RF circuit where it has the circuit board 
and the balanced type transmission line established in said circuit 
board, and the phase circuit according to claim 1 to 4 is connected 
between said balanced type transmission lines. 

[Claim 30] The phase circuit equipped with the phase circuit section 
which has the input terminal which inputs a signal, and the output 
terminal which outputs a signal, is connected electrically [ between 
said balanced blocking force terminals of the balanced type component of 
said input terminal and said output terminal whose either is a balanced 
blocking force terminal or a balanced type output terminal, or between 
said balanced type output terminals ] at least, and reduces the inphase 



signal component of said signal. 

[Claim 31] The unbalance good-ized approach which has the input terminal 
which inputs a signal, and the output terminal which outputs a signal, 
and was equipped with the inphase signal-component reduction step which 
reduces the inphase signal component of the signal between said input 
terminal and said balanced blocking force terminal of the balanced type 
component of said output terminal whose either is a balanced blocking 
force terminal or a balanced type output terminal at least, or between 
said balanced type output terminals. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to balanced type high 
frequency devices, such as a surface acoustic wave filter and a high- 
frequency amplifier, the balanced type high frequency circuit which used 
it, a phase circuit, and the unbalance good-ized approach. 
[0002] 

[Description of the Prior Art] In recent years, high-performance-izing 
of the device used and a miniaturization are expected with development 
of mobile communications. Furthermore, equilibration (balance-izing) of 
the filter and semiconductor device which are used for RF stage for the 
purpose of good-izing of the noise property over the cross talk between 
devices etc. progresses, and the good balance property is searched for. 
About the filter, the surface acoustic wave filter is used widely 
conventionally. Especially as for the surface acoustic wave filter of a 
longitudinal-mode mold, a low loss, high attenuation, and a good balance 
property are expected as a filter of RF stage which balanced - unbalance 



conversion can be realized easily constitutionally, and has a balanced 
blocking output terminal of an IDT electrode. 

[0003] Hereafter, the conventional balanced type high frequency device 
is explained. The configuration of the conventional balanced type high 
frequency device 2801 is shown in drawing 28 . The balanced type high 
frequency device 2801 is constituted by the input terminal IN which is 
an unbalance blocking output terminal, and the output terminals 0UT1 and 
0UT2 which are balanced blocking output terminals. 

[0004] Moreover, impedance matching is needed in a balanced type high 
frequency device. What is shown in drawing 29 is an example of the 
configuration of the conventional balanced type high frequency device 
which has a matching circuit. In drawing 29 (a), the balanced type high 
frequency device 2901 is constituted by the input terminal IN which is 
an unbalance blocking output terminal, and the output terminals 0UT1 and 
0UT2 which are balanced blocking output terminals. Furthermore, a 
matching circuit 2902 is connected between output terminals. Moreover, 
in drawing 29 (b), the balanced type high frequency device 2903 is 
constituted by the input terminal IN which is an unbalance blocking 
output terminal, and the output terminals 0UT1 and 0UT2 which are 
balanced blocking output terminals. Furthermore, between output 
terminals 0UT1 and 0UT2 and a ground plane, matching circuits 2904 and 
2905 are connected, respectively. About such a matching circuit, it was 
used in order to take adjustment with a balanced type high frequency 
device and the characteristic impedance of a balanced blocking output 
terminal. 

[0005] The conventional surface acoustic wave filter is explained as an 
example of such a balanced type high frequency device. What is shown in 
drawing 3030 is the block diagram of the surface acoustic wave filter 
3001 which has a balanced blocking output terminal. In drawing 30 , the 
surface acoustic wave filter 3001 is constituted by the 1st, 2nd, and 
3rd INTADIJITARU transducer electrode (it considers as an IDT electrode 
hereafter) 3003, 3004, and 3005, and the 1st and 2nd reflector electrode 
3006 and 3007 on the piezo-electric substrate 3002. One electrode finger 
of the 1st IDT electrode 3003 is connected to an output terminal 0UT1, 
and the electrode finger of another side of the 1st IDT electrode 3003 
is connected to an output terminal 0UT2. Moreover, one electrode finger 
of the 2nd and 3rd IDT electrode 3004 and 3005 is connected to an input 
terminal IN, and another side is grounded. By considering as the above 
configuration, the surface acoustic wave filter which has an unbalance 
mold-balance blocking output terminal is realizable. Moreover, in the 
surface acoustic wave filter of drawing 30 , the impedance of an 



input/output terminal is designed with 50 ohms, respectively. 
[0006] Moreover, the conventional surface acoustic wave filter is 
explained as an example of a balanced type high frequency device which 
has a matching circuit. What is shown in drawing 31 is the block diagram 
of the surface acoustic wave filter 3101 which has a matching circuit. 
In drawing 31 , the surface acoustic wave filter 3101 is constituted by 
the 1st, 2nd, and 3rd INTADIJITARU transducer electrode (it considers as 
an IDT electrode hereafter) 3103, 3104, and 3105, and the 1st and 2nd 
reflector electrode 3106 and 3107 on the piezo-electric substrate 3102. 
The 1st IDT electrode 3103 is divided into two division IDT electrodes, 
one electrode finger of the 1st division IDT electrode 3108 is connected 
to an output terminal 0UT1, one electrode finger of the 2nd division IDT 
electrode 3109 is connected to an output terminal 0UT2, and the 
electrode finger of another side of the 1st and 2nd division IDT 
electrode is connected electrically. Moreover, one electrode finger of 
the 2nd and 3rd IDT electrode 3104 and 3105 is connected to an input 
terminal IN, and another side is grounded. Furthermore, between output 
terminals, the inductor 3110 is connected as a matching circuit. By 
considering as the above configuration, the surface acoustic wave filter 
which has an unbalance mold-balance blocking output terminal is 
realizable. Moreover, in the surface acoustic wave filter of drawing 31 , 
an input side is designed with 50 ohms, the output side is designed with 
150 ohms, and the impedance of an input/output terminal has the function 
of impedance conversion. 

[0007] It is the property Fig. of the surface acoustic wave filter of 
the conventional 900MHz band shown by drawing 30 which is shown in 
drawing 32 . In drawing 32 , (a) is a passage property, (b) is an 
amplitude balance property in a passband (from 925MHz up to 960MHz) , and 
(c) is a phase balance property in a passband. From drawing 32 , in a 
passband, -0. 67dB - +0. 77dB and a phase balance property are as large as 
-6.3 degrees - +9.4 degrees, and the amplitude balance property has 
deteriorated. 

[0008] Here, an amplitude balance property expresses the amplitude 
difference of the signal amplitude of an input terminal IN and an output 
terminal 0UT1, and the signal amplitude of an input terminal IN and an 
output terminal 0UT2, and if this value serves as zero, there will be no 
degradation of a balance property. Moreover, a phase balance property 
expresses the gap from 180 degrees of the phase contrast of the signal 
phase of an input terminal IN and an output terminal 0UT1 and the signal 
phase of an input terminal IN and an output terminal 0UT2, and if this 
value serves as zero, there will be no degradation of a balance property. 



[0009] 

[Problem (s) to be Solved by the Invention] However, in the above- 
mentioned balanced type high frequency device and the surface acoustic 
wave filter explained as the example, the technical problem that 
degradation of the balance property which is one of the important 
electrical characteristics was large occurred. 

[0010] About a balanced type high frequency device, by considering the 
cause of degradation, the improvement technique of a balance property is 
drawn and it aims at offering the balanced type high frequency device 
which has a good balance property, a balanced type high frequency 
circuit, a phase circuit, and the unbalance good-ized approach in this 
invention. 
[0011] 

[Means for Solving the Problem] In order to solve the technical problem 
mentioned above, the 1st this invention The balanced type component 
which has the input terminal (IN) which inputs a signal, and the output 
terminal (0UT1, 0UT2) which outputs a signal (102), Either is a balanced 
blocking force terminal or a balanced type output terminal (0UT1, 0UT1) 
at least, a phase circuit (103) — having — said input terminal (IN) 
and said output terminal (0UT1, 0UT2) — Said phase circuit (103) is 
electrically connected between said balanced blocking force terminals or 
between said balanced type output terminals (0UT1, 0UT2) , and said phase 
circuit (103) is a balanced type high frequency device (101) which 
reduces the inphase signal component of said signal. 
[0012] Moreover, the 2nd this invention is the balanced type high 
frequency device of the 1st this invention which is the resonance 
circuit where said phase circuit (103) resonates in a predetermined 
frequency. 

[0013] Moreover, the 3rd this invention is the balanced type high 
frequency device of the 2nd this invention which is the series resonant 
circuit which carries out series resonance of said resonance circuit 
(1201) to a ground plane to the inphase signal component of said signal. 
[0014] Moreover, the 4th this invention is the balanced type high 
frequency device of the 2nd this invention which is the parallel 
resonant circuit which carries out parallel resonance of said resonance 
circuit (901) to a ground plane to the differential signal component of 
said signal. 

[0015] Moreover, the 5th this invention is one balanced type high 
frequency device of the 2~4th this inventions with which said phase 
circuit (2303) includes the matching circuit (2307) to the differential 
signal component of said signal. 



[0016] Moreover, the 6th this invention is one balanced type high 
frequency device of the 2~4th this inventions with which said phase 
circuit (603) is constituted by the transmission line (604). 
[0017] Moreover, the 7th this invention is the balanced type high 
frequency device of the 6th this invention which is the following 
(3 larabda/4+n lambda) above (lambda/4+nlambda) , when lambda is made into 
wavelength and the track length of said transmission line (604) makes n 
an integer. 

[0018] Moreover, the 8th this invention is the balanced type high 
frequency device of the 7th this invention which is the following 
(51ambda/8+nlambda) above (31ambda/8+nlambda) , when lambda is made into 
wavelength and the track length (604) of said transmission line makes n 
an integer. 

[0019] Moreover, the 9th this invention is the balanced type high 
frequency device of the 8th this invention whose track length of said 
transmission line (604) is lambda/2 on parenchyma. 
[0020] Moreover, the 10th this invention is the balanced type high 
frequency device of the 9th this invention by which it is operating 
[ said phase circuit (603) operates as a series resonant circuit of tip 
disconnection lambda / 4 track on parenchyma about the inphase signal 
component of said signal, and / on parenchyma / as a parallel resonant 
circuit of tip termination lambda / 4 track ] -about differential signal 
component of said signal characterized. 

[0021] Moreover, said phase circuit (803) is constituted by at least 
three impedance components, and the 11th this invention is one balanced 
type high frequency device of the 2-4th this inventions with which the 
impedance to the ground plane of the inphase signal component of said 
signal is set up about the impedance with the ground plane of said 
balanced blocking force terminal or said balanced type output terminal 
lower than the impedance to the ground plane of the differential signal 
component of said signal. 

[0022] Moreover, as for the 12th this invention, the 1st impedance 
component (804) is connected between one side of said balanced blocking 
force terminal or one side of said balanced type output terminal (0UT1, 
0UT2) , and a ground plane. The 2nd impedance component (805) is 
connected between another side of said balanced blocking force terminal 
or another side of said balanced type output terminal (0UT1, 0UT2) , and 
a ground plane. The 3rd impedance component (806) is connected between 
said balanced blocking force terminals or between said balanced type 
output terminals (0UT1, 0UT2) . It is the balanced type high frequency 
device of the 11th this invention with which the polarities of the 



imaginary part of the impedance of said 1st and 2nd impedance component 
(804 805) and the imaginary part of the impedance of said 3rd impedance 
component (806) differ. 

[0023] Moreover, it is the balanced type high frequency device of the 
12th this invention characterized by the 13th this invention forming 
[ in / about the differential signal component of said signal / a 
frequency respectively predetermined in said 1st impedance component 
(902), said 3rd impedance component (904) and said 2nd impedance 
component (903), and said 3rd impedance component (904) ] a parallel 
resonant circuit to a ground plane. 

[0024] Moreover, the 14th this invention relates to the inphase signal 
component of said signal. One side of said balanced blocking force 
terminal, or the impedance of one side of said balanced type output 
terminal (0UT1, 0UT2) , and a ground plane, And the impedance of another 
side of said balanced blocking force terminal or another side of said 
balanced type output terminal (0UT1, 0UT2) , and a ground plane is the 
balanced type high frequency device of the 12th this invention which is 
less than [ 2xZ0 ], respectively, when a characteristic impedance is set 
to Z0. 

[0025] Moreover, the 15th this invention is the balanced type high 
frequency device of the 14th this invention which is less than 
[ 0. 5xZ0 ], when the impedance to the ground plane of the inphase signal 
component of said signal sets a characteristic impedance to Z0. 
[0026] Moreover, as for the 16th this invention, the 1st impedance 
component (1104) and 2nd impedance component (1105) are connected to the 
serial between balanced blocking force terminals or between balanced 
type output terminals (0UT1, 0UT2). Between said 1st impedance component 
(1104) and said 2nd impedance component (1105) It is the configuration 
grounded through the 3rd impedance component (1106). It is the balanced 
type high frequency device of the 11th this invention with which the 
polarities of the imaginary part of the impedance of said 1st and 2nd 
impedance component (1104 1105) and the imaginary part of the impedance 
of said 3rd impedance component (1106) differ. 

[0027] Moreover, it is the balanced type high frequency device of the 
16th this invention which forms [ in / about the inphase signal 
component of said signal / in the 17th this invention / a frequency 
respectively predetermined in said 1st impedance component (1202), said 
3rd impedance component (1204) and said 2nd impedance component (1203), 
and said 3rd impedance component (1204) ] a series resonant circuit to a 
ground plane. 

[0028] Said balanced type component of the 18th this invention is a 



surface acoustic wave filter (1402). Moreover, said surface acoustic 
wave filter (1402) It has a piezo-electric substrate (1404) and the IDT 
electrode (1405, 1406, 1407) which are two or more INTADIJITARU 
transducer electrodes formed on said piezo-electric substrate (1404). 
Said at least one IDT electrode (1405) is one balanced type high 
frequency device of the l~4th this inventions connected to the balanced 
blocking force terminal or the balanced type output terminal (0UT1, 
0UT2) . 

[0029] The 19th this invention moreover, said surface acoustic wave 
filter It is the surface acoustic wave filter of the longitudinal-mode 
mold which has arranged the 1st, 2nd, and 3rd IDT electrode (1405, 1406, 
1407) along the propagation direction of a surface acoustic wave at 
least. The said 2nd and 3rd IDT electrode (1406 1407) is arranged at the 
both sides of said 1st IDT electrode (1405). While said 1st IDT 
electrode (1405) is a balanced type and said 1st IDT electrode (1405) is 
constituted, and the electrode finger of another side respectively — a 
balanced blocking force terminal — or it is the balanced type high 
frequency device of the 18th this invention connected to the balanced 
type output terminal (0UT1, 0UT2) , respectively. 

[0030] The 20th this invention moreover, said surface acoustic wave 
filter (2402) It is the surface acoustic wave filter of the 
longitudinal-mode mold which has arranged the 1st, 2nd, and 3rd IDT 
electrode (2405, 2406, 2407) along the propagation direction of a 
surface acoustic wave at least. The said 2nd and 3rd IDT electrode (2406 
2407) is arranged at the both sides of said 1st IDT electrode (2405). 
Said 1st IDT electrode (2405) It is constituted by two or more division 
IDT electrodes (2410 2411). At least two of said division IDT electrodes 
(2410 2411) respectively — a balanced blocking force terminal — or it 
is the balanced type high frequency device of the 18th this invention 
connected to the balanced type output terminal (0UT1, 0UT2) , 
respectively. 

[0031] The 21st this invention moreover, said surface acoustic wave 
filter (2502) It is the surface acoustic wave filter of the 
longitudinal-mode mold which has arranged the 1st, 2nd, and 3rd IDT 
electrode (2505, 2506, 2507) along the propagation direction of a 
surface acoustic wave at least. The said 2nd and 3rd IDT electrode (2506 
2507) is arranged at the both sides of said 1st IDT electrode (2505). 
Said 2nd IDT electrode (2506) is connected to one side of a balanced 
blocking force terminal, or one side of a balanced type output terminal 
(0UT1, 0UT2). Said 3rd IDT electrode (2507) is a balanced type high 
frequency device of the 18th this invention connected to another side of 



a balanced blocking force terminal, or another side (0UT1, 0UT2) of a 
balanced type output terminal. 

[0032] Moreover, the 22nd this invention is one balanced type high 
frequency device of the l~4th this inventions said whose balanced type 
component is a semiconductor device (2602). 

[0033] Moreover, the 23rd this invention is the balanced type high 
frequency device of the 22nd this invention which is the amplifier with 
which said semiconductor device (2602) is constituted using two or more 
transistors. 

[0034] Moreover, the 24th this invention is one balanced type high 
frequency device of the l~4th this inventions which are the 
configuration included in the laminating device formed when said a part 
of phase circuit [ at least ] forms an electrode pattern on two or more 
dielectric layers and it carries out the laminating of said dielectric 
layer. 

[0035] Moreover, said laminating device has at least one circuit 
function, and the 25th this invention is a balanced type high frequency 
device of the 24th this invention with which said balanced type high 
frequency device and said laminating device are compound-ized. 
[0036] Moreover, the 26th this invention is the balanced type high 
frequency circuit equipped with one balanced type high frequency device 
of the l-4th this inventions. 

[0037] Moreover, the 27th this invention is the balanced type RF circuit 
of the 26th this invention which used the balanced type RF device of the 
18th this invention for the transmitting filter (2703) and/or receiving 
filter (2706) which constitute said balanced type RF circuit. 
[0038] Moreover, the 28th this invention is the balanced type RF circuit 
of the 26th this invention which used the balanced type RF device of the 
22nd this invention for the transmitting amplifier and/or head amplifier 
which constitute said balanced type RF circuit. 

[0039] Moreover, the 29th this invention is a balanced type RF circuit 
where it has the circuit board and the balanced type transmission line 
established in said circuit board, and one phase circuit of the l~4th 
this inventions is connected between said balanced type transmission 
lines. 

[0040] Moreover, the 30th this invention is the phase circuit equipped 
with the phase circuit section which has the input terminal which inputs 
a signal, and the output terminal which outputs a signal, is connected 
electrically [ between said balanced blocking force terminals of the 
balanced type component of said input terminal and said output terminal 
whose either is a balanced blocking force terminal or a balanced type 



output terminal, or between said balanced type output terminals ] at 
least, and reduces the inphase signal component of said signal. 
[0041] Moreover, the 31st this invention has the input terminal which 
inputs a signal, and the output terminal which outputs a signal, and is 
the unbalance good-ized approach equipped with the inphase signal- 
component reduction step which reduces the inphase signal component of 
the signal between said balanced blocking force terminals of the 
balanced type component of said input terminal and said output terminal 
whose either is a balanced blocking force terminal or a balanced type 
output terminal, or between said balanced type output terminals at least. 
[0042] 

[Embodiment of the Invention] Below, the gestalt of operation of this 
invention is explained with reference to a drawing. 

[0043] (Gestalt 1 of operation) The balanced type high frequency device 
of the gestalt 1 of operation of this invention is hereafter explained 
with reference to a drawing. The configuration of the balanced type high 
frequency device 101 of the gestalt 1 of operation of this invention is 
shown in drawing 1 . In drawing 1 , the balanced type high frequency 
device 101 is constituted by the balanced type component 102 and the 
phase circuit 103. Moreover, in the balanced type component 102, the 
terminal of an input side is the input terminal IN which is an unbalance 
blocking output terminal, and the terminals of an output side are the 
output terminals 0UT1 and 0UT2 which are balanced blocking output 
terminals. Furthermore, the phase circuit 103 is connected between 
output terminals. The balanced type high frequency device which has an 
unbalance mold-balance blocking output terminal is realizable by 
considering as the above configuration. 

[0044] First, the balance property degradation cause of a balanced type 
high frequency device is considered using a surface acoustic wave filter. 
The technical problem that a balance property deteriorated occurred 
about the conventional surface acoustic wave filter 201 shown in drawing 
30 . Here, the balance property was analyzed with the configuration 
shown in drawing 2 . The surface acoustic wave filter 201 is constituted 
in drawing 2 by the ideal surface acoustic wave filter 202 and the 
capacity components 203 and 204 without degradation of a balance 
property. Association by the parasitism component of the surface 
acoustic wave filter 201 is assumed by connecting the capacity 
components 203 and 204 between the input side of the ideal surface 
acoustic wave filter 202, and an output side. 

[0045] The filter shape when making drawing 3 0. lpF of these capacity 
components 203 and 204 is shown, (a) is an amplitude balance property 



[ in / about drawing 3 / a passband ], and (b) is a phase balance 
property in a passband. The analysis result of the balance property of 
drawing 3 is very well [ as the observation property of the conventional 
surface acoustic wave filter shown by drawing 32 , and an inclination of 
balance property degradation ] in agreement. Therefore, about 
degradation of a balance property, association with the input terminal 
of a balanced type component and an output terminal is considered to be 
a key factor. 

[0046] Next, actuation of the balanced type high frequency device in the 
gestalt 1 of operation of this invention is explained using a drawing. 
Being shown in drawing 4 shows the outline of the balanced type high 
frequency device 101 in the gestalt 1 of operation of this invention of 
operation. About degradation of the balance property of the balanced 
type high frequency device 101, association by the parasitism component 
between an input terminal and an output terminal is considered as a key 
factor. This thought that by expressing the signal component which flows 
a balanced blocking output terminal using an inphase signal component 
and a differential signal component could explain. That is, the 
differential output of the signal component i inputted from an input 
terminal IN is carried out by the balanced type component 102 as 
differential signal components idl and id2. However, association by the 
parasitism component will be superimposed as inphase signal components 
icl and ic2, without being differential-ized by each of output terminals 
0UT1 and 0UT2, and these inphase signal components icl and ic2 cause 
balance property degradation. 

[0047] Therefore, with the gestalt of operation of this invention, when 
the phase circuit 103 makes lower than the impedance of the differential 
signal components idl and id2 which saw the output terminal side from 
the balanced type component 102 the impedance of the inphase signal 
components icl and ic2 which operated as a resonance circuit in the 
predetermined frequency, and saw the output terminal side from the 
balanced type component 102, the inphase signal components icl and ic2 
can be reduced. 

[0048] As explained above, the balanced type high frequency device 101 
of this invention can realize the balanced type high frequency device 
which was excellent in the balance property by reducing the inphase 
signal components icl and ic2 using the phase circuit 103. 
[0049] In addition, although the terminal of an input side was the input 
terminal IN which is an unbalance blocking output terminal, and the 
terminals of an output side were the output terminals 0UT1 and 0UT2 
which are balanced blocking output terminals, and explained with the 



gestalt of this operation that the phase circuit 103 was connected 
between output terminals, it does not restrict to this. The terminal of 
an input side is an input terminal which is a balanced blocking output 
terminal, the terminal of an output side is an output terminal which is 
an unbalance blocking output terminal, and the phase circuit 103 may be 
connected between input terminals. 

[0050] (Gestalt 2 of operation) The balanced type high frequency device 
of the gestalt 2 of operation of this invention is hereafter explained 
with reference to a drawing. The configuration of the balanced type high 
frequency device 501 of the gestalt 2 of operation of this invention is 
shown in drawing 5 . In drawing 5 , the balanced type high frequency 
device 501 is constituted by the balanced type component 502 and the 
phase circuits 503 and 504. Moreover, in the balanced type component 502, 
the terminal of an input side is the input terminal IN which is a 
balanced blocking output terminal, and the terminals of an output side 
are the output terminals 0UT1 and 0UT2 which are balanced blocking 
output terminals. The balanced type high frequency device which has a 
balanced type-balance blocking output terminal is realizable by 
considering as the above configuration. 

[0051] Also in the balanced type high frequency device 501 of this 
invention The phase circuit 503 makes lower than the impedance of the 
differential signal components idl and id2 which saw the input terminal 
side from the balanced type component 502 the impedance of the inphase 
signal components icl and ic2 which operated as a resonance circuit in 
the predetermined frequency, and saw the input terminal side from the 
balanced type component 502. When the phase circuit 504 makes lower than 
the impedance of the differential signal components idl and id2 which 
saw the output terminal side from the balanced type component 502 the 
impedance of the inphase signal components icl and ic2 which operated as 
a resonance circuit in the predetermined frequency, and saw the output 
terminal side from the balanced type component 502 The inphase signal 
components icl and ic2 are reduced, and the balanced type high frequency 
device which was excellent in the balance property can be realized. 
[0052] (Gestalt 3 of operation) The balanced type high frequency device 
of the gestalt 3 of operation of this invention is hereafter explained 
with reference to a drawing. Here, more concrete circuitry is shown as a 
phase circuit. The configuration of the balanced type high frequency 
device 601 of the gestalt 2 of operation of this invention is shown in 
drawing 6 . In drawing 6 , the balanced type high frequency device 601 
is constituted by the balanced type component 602 and the phase circuit 
603. Moreover, in the balanced type component 602, the terminal of an 



input side is the input terminal IN which is an unbalance blocking 
output terminal, and the terminals of an output side are the output 
terminals 0UT1 and 0UT2 which are balanced blocking output terminals. 
Furthermore, the phase circuit 603 is constituted by the transmission 
line 604, and is arranged between output terminals. The die length of 
the transmission line 604 is lambda/2 (it is here and lambda is 
wavelength), and the amount of phase changes is 180 degrees. Moreover, 
lambda is the die length to the frequency the inside of a passband, or 
near the passband here. The balanced type high frequency device which 
has an unbalance mold-balance blocking output terminal is realizable by 
considering as the above configuration. 

[0053] Next, actuation of the balanced type high frequency device 601 is 
explained using a drawing. If a signal component i is inputted into the 
balanced type component 602 from an input terminal IN as shown in 
drawing 7 (a), from a balanced type component, the inphase signal 
components icl and ic2 and the differential signal components idl and 
id2 will be outputted. The transmission line 604 arranged between output 
terminals serves as actuation different, respectively to the inphase 
signal components icl and ic2 and the differential signal components idl 
and id2. That is, about the inphase signal components icl and ic2, as 
shown in drawing 7 (b) , it becomes the configuration that lambda/4 track 
of tip disconnection was connected to each of output terminals 0UT1 and 
0UT2, operates as a series resonant circuit, the impedance to the ground 
plane of an output terminal approaches short, and the inphase signal 
components icl and ic2 are not transmitted to output terminals 0UT1 and 
0UT2. 

[0054] Moreover, about the differential signal components idl and id2, 
since an imaginary earth side is established at the middle point of the 
transmission line 604, it becomes the configuration that lambda/4 track 
of a tip short circuit was connected to each of output terminals 0UT1 
and 0UT2, operates as a parallel resonant circuit, the impedance to the 
ground plane of an output terminal approaches opening, and the 
differential signal components idl and id2 are transmitted to output 
terminals 0UT1 and 0UT2. 

[0055] As explained above, by using the transmission line 604 as a phase 
circuit, the balanced type high frequency device in the gestalt 3 of 
operation of this invention can reduce an inphase signal component, and 
can realize the balanced type high frequency device which was excellent 
in the balance property. 

[0056] In addition, in the gestalt of this operation, although the phase 
circuit is constituted from the transmission line, this configuration is 



not restricted to this, and if it is the configuration of operating as a 
phase circuit, the same effectiveness as this invention will be acquired. 
[0057] Moreover, when forming a phase circuit, you may constitute using 
the transmission line and the chip on the circuit board, and it may be 
built in the substrate and package with which a balanced type component 
is mounted. Moreover, an electrode pattern may be formed on two or more 
dielectric layers for a part of phase circuit, and you may constitute in 
the laminating device constituted by carrying out the laminating of this 
dielectric layer. Furthermore, when a laminating device considers as the 
configuration which has other circuit functions, the balanced type high 
frequency device and laminating device of this invention are unified, 
and multi-functionalization of a balanced type high frequency device and 
a miniaturization can be realized as a combinational device. 
[0058] In addition, although the input terminal was used as the 
unbalance mold and the output terminal was explained as a balanced type 
with the gestalt of this operation, an input terminal may be a balanced 
type and an output terminal may be an unbalance mold. Moreover, an input 
terminal and an output terminal may be balanced types. 
[0059] (Gestalt 4 of operation) The balanced type high frequency device 
of the gestalt 4 of operation of this invention is hereafter explained 
with reference to a drawing. Here, more concrete circuitry is shown as a 
phase circuit. The configuration of the balanced type high frequency 
device of the gestalt 4 of operation of this invention is shown in 
drawing 8 . In drawing 8 , the balanced type high frequency device 801 
is constituted by the balanced type component 802 and the phase circuit 
803. Moreover, in the balanced type component 802, the terminal of an 
input side is the input terminal IN which is an unbalance blocking 
output terminal, and the terminals of an output side are the output 
terminals 0UT1 and 0UT2 which are balanced blocking output terminals. 
[0060] The phase circuit 803 is constituted by impedance components 804, 
805, and 806. At this time, output terminals 0UT1 and 0UT2 are grounded 
through impedance components 804 and 805, respectively, an impedance 
component 806 is connected between output terminals, and the phase 
circuit 803 serves as a configuration connected between output terminals. 
Here, the impedance of impedance components 804 and 805 is the same 
value on parenchyma, and becomes reverse [ the imaginary part of the 
impedance of an impedance component 806 / the imaginary part of the 
impedance of impedance components 804 and 805, and a polarity ]. The 
balanced type high frequency device which has an unbalance mold-balance 
blocking output terminal is obtained by considering as the above 
configuration. 



[0061] Next, actuation of the balanced type high frequency device in the 
gestalt 4 of operation of this invention is explained using a concrete 
impedance component. Drawing 9 is the explanatory view of the balanced 
type high frequency device in the gestalt 4 of operation of this 
invention of operation. As shown in drawing 9 (a), the phase circuit 901 
is constituted by capacitors 902 and 903 and the inductor 904. If a 
signal component i is inputted into the balanced type component 802 from 
an input terminal IN as shown in drawing 9 (a), from a balanced type 
component, the inphase signal components icl and ic2 and the 
differential signal components idl and id2 will be outputted. Here, the 
inductor 904 connected between output terminals forms the imaginary 
earth point 905 about the differential signal components idl and id2. 
[0062] The equal circuit of the phase circuit 901 about the differential 
signal components idl and id2 is shown in drawing 9 (b) . Since an 
inductor 904 forms the imaginary earth point 905 about the differential 
signal components idl and id2, in an output terminal 0UT1 A capacitor 

902 and a part of inductor 904 in an output terminal 0UT2 a capacitor 

903 and a part of inductor 904 By forming a parallel resonant circuit to 
a ground plane, and designing this parallel resonating frequency so that 
it may become the inside of a passband, or near the passband The 
differential signal components idl and id2 of a predetermined frequency 
are transmitted to an output terminal, without an impedance' s 
approaching infinity and connecting with a ground plane too hastily to a 
ground plane. That is, about a differential signal component, it becomes 
the same on the actuation shown by drawing 7 (c) , and parenchyma. The 
equal circuit of the phase circuit 901 about the inphase signal 
components icl and ic2 is shown in drawing 9 (c) . About an inphase 
signal component, 0UT1 and 0UT2 become same electric potential mostly, 
an inductance 904 does not form an imaginary earth point about the 
inphase signal components icl and ic2, and 0UT1 and 0UT2 become opening 
on parenchyma. A part of inductor 904 means the thing to the imaginary 
earth point 905 here (refer to drawing 9 (b)). 

[0063] Therefore, by designing the impedance of the capacitors 902 and 
903 as an impedance component arranged between the balanced blocking 
output terminals 0UT1 and 0UT2 and a ground plane to a sufficiently 
small value, the inphase signal components icl and ic2 are connected 
with a ground plane too hastily, and are not transmitted to a balanced 
blocking output terminal. 

[0064] Moreover, the configuration shown in drawing 10 is sufficient as 
the phase circuit in the gestalt 4 of operation of this invention. 
Drawing 10 is the explanatory view of the balanced type high frequency 



device in the gestalt 4 of operation of this invention of operation. As 
shown in drawing 10 (a), the phase circuit 1001 is constituted by 
inductors 1002 and 1003 and the capacitor 1004. If a signal component i 
is inputted into the balanced type component 802 from an input terminal 
IN as shown in drawing 10 (a), from a balanced type component, the 
inphase signal components icl and ic2 and the differential signal 
components idl and id2 will be outputted. Here, the capacitor 1004 
connected between output terminals forms the imaginary earth point 1005 
about the differential signal components idl and id2. 
[0065] The equal circuit of the phase circuit 1001 about the 
differential signal components idl and id2 is shown in drawing 10 (b) . 
As shown in drawing 10 (b) , it is related with the differential signal 
components idl and id2. Since a capacitor 1004 forms the imaginary earth 
point 1005 about the differential signal components idl and id2, in an 
output terminal 0UT1 side An inductor 1002 and some capacitors 1004 in 
an output terminal 0UT2 side By an inductor 1003 and some capacitors 
1004 forming a parallel resonant circuit to a ground plane, and 
designing so that this parallel resonating frequency may become the 
inside of a passband, or near the passband The differential signal 
components idl and id2 of a request frequency are transmitted to an 
output terminal, without the impedance to a ground plane approaching 
infinity and connecting with a ground plane too hastily. That is, about 
the differential signal components idl and id2, it becomes the same on 
the actuation shown by drawing 7 (c) , and parenchyma. The equal circuit 
of the phase circuit 1001 about the inphase signal components icl and 
ic2 is shown in drawing 10 R> 0 (c). About an inphase signal component, 
0UT1 and 0UT2 become same electric potential mostly, a capacitor 1004 
does not form an imaginary earth point about the inphase signal 
components icl and ic2, and 0UT1 and 0UT2 become opening on parenchyma. 
Here, some capacitors 1004 mean even an imaginary earth point (refer to 
drawing 10 (b)). 

[0066] Therefore, by designing the impedance of the inductors 1002 and 
1003 as an impedance component arranged between the balanced blocking 
output terminals 0UT1 and 0UT2 and a ground plane to a sufficiently 
small value, the inphase signal components icl and ic2 are connected 
with a ground plane too hastily, and are not transmitted to a balanced 
blocking output terminal. 

[0067] as explained above, by using three impedance components as a 
phase circuit, the balanced type high frequency device in the gestalt 4 
of operation of this invention could reduce the inphase signal component, 
and the balance property was excellent — balanced type high frequency 



device implementation can be carried out. 

[0068] In addition, although the number or the configuration of the 
inductor as an impedance component and a capacitor which constitute a 
phase circuit are not restricted to this in the gestalt of this 
operation and the component value of impedance components 804 and 805 is 
made the same on parenchyma This does not necessarily need to be the 
same, and it is chosen the optimal by circuitry, and if it is the 
configuration of operating as a phase circuit, the same effectiveness as 
this invention will be acquired. 

[0069] Moreover, when forming a phase circuit, you may constitute using 
the transmission line and the chip on the circuit board, and it may be 
built in the substrate and package with which a balanced type component 
is mounted, moreover, the inside of the laminating device constituted by 
forming an electrode pattern on two or more dielectric layers for a part 
of phase circuit, and carrying out the laminating of this dielectric 
layer — also constituting — it does not matter. Furthermore, when a 
laminating device considers as the configuration which has other circuit 
functions, the balanced type high frequency device and laminating device 
of this invention are unified, and multi-functionalization of a balanced 
type high frequency device and a miniaturization can be realized as a 
combinational device. 

[0070] Moreover, although the input terminal was used as the unbalance 
mold and the output terminal was explained as a balanced type with the 
gestalt of this operation, an input terminal may be a balanced type and 
an output terminal may be an unbalance mold. Moreover, an input terminal 
and an output terminal may be balanced types. 

[0071] (Gestalt 5 of operation) The balanced type high frequency device 
of the gestalt 5 of operation of this invention is hereafter explained 
with reference to a drawing. Here, more concrete circuitry is shown as a 
phase circuit. The configuration of the balanced type high frequency 
device 1101 of the gestalt 5 of operation of this invention is shown in 
drawing 11 . In drawing 11 , the balanced type high frequency device 
1101 is constituted by the balanced type component 1102 and the phase 
circuit 1103. Moreover, in the balanced type component 1102, the 
terminal of an input side is the input terminal IN which is an unbalance 
blocking output terminal, and the terminals of an output side are the 
output terminals 0UT1 and 0UT2 which are balanced type terminals. 
[0072] The phase circuit 1103 is constituted by impedance components 
1104, 1105, and 1106. Impedance components 1104 and 1105 are connected 
to a serial between output terminals, the middle point 1107 of impedance 
components 1104 and 1105 is grounded through an impedance component 1106, 



and the phase circuit 1103 serves as a configuration connected between 
output terminals. Here, the polarity of the imaginary part of the 
impedance of an impedance component 1106 becomes reverse [ the imaginary 
part of the impedance of impedance components 1104 and 1105, and a 
polarity ]. Moreover, the impedance of impedance components 1104 and 
1105 is the same value on parenchyma. The balanced type high frequency 
device which has an unbalance mold-balance blocking output terminal is 
obtained by considering as the above configuration. 
[0073] Next, actuation of the balanced type high frequency device of 
this invention is explained using a concrete impedance component. 
Drawing 12 is the explanatory view of the balanced type high frequency 
device of this invention of operation. As shown in drawing 12 (a), the 
phase circuit 1201 is constituted by inductors 1202 and 1203 and the 
capacitor 1204. If a signal component i is inputted into the balanced 
type component 1102 from an input terminal IN as shown in drawing 12 (a), 
from the balanced type component 1102, the inphase signal components icl 
and ic2 and the differential signal components idl and id2 will be 
outputted. The equal circuit of the phase circuit 1201 is shown in 
drawing 12 (b) about a differential signal component. As shown in 
drawing 12 (b) , since the node 1205 of inductors 1202 and 1203 turns 
into an imaginary earth point about the differential signal components 
idl and id2, by enlarging the value of inductors 1202 and 1203 enough, 
it comes to enlarge the impedance to a ground plane and the differential 
signal components idl and id2 are transmitted to output terminals 0UT1 
and 0UT2. 

[0074] Moreover, about an inphase signal component, the equal circuit of 
the phase circuit 1201 is and is shown in drawing 12 (c) . Since the node 
1205 of inductors 1202 and 1203 does not turn into an imaginary earth 
point about the inphase signal components icl and ic2 as shown in 
drawing 12 (c) , by designing so that an inductor 1202, some capacitors 
1204 and an inductor 1203, and some capacitors 1204 may form a series 
resonant circuit in a predetermined frequency, an inphase signal 
component is connected with a ground plane too hastily, and is not 
transmitted to output terminals 0UT1 and 0UT2. Here, while becomes 
parallel connection equivalent and some capacitors 1204 mean things 
(refer to drawing 12 (c)). 

[0075] Moreover, the configuration shown in drawing 13 is sufficient as 
the phase circuit of this invention. Drawing 13 is the explanatory view 
of the balanced type high frequency device of this invention of 
operation. As shown in drawing 13 (a), the phase circuit 1301 is 
constituted by capacitors 1302 and 1303 and the inductor 1304. If a 



signal component i is inputted into the balanced type component 1102 
from an input terminal IN as shown in drawing 13 (a), from the balanced 
type component 1102, the inphase signal components icl and ic2 and the 
differential signal components idl and id2 will be outputted. The equal 
circuit of the phase circuit 1301 is shown in drawing 13 (b) about the 
differential signal components idl and id2. As shown in drawing 13 R> 3 
(b), since the node 1305 of capacitors 1302 and 1303 turns into an 
imaginary earth point about the differential signal components idl and 
id2, by making the value of capacitors 1302 and 1303 sufficiently small, 
it comes to enlarge the impedance to a ground plane and a differential 
signal component is transmitted to output terminals 0UT1 and 0UT2. 
[0076] Moreover, the equal circuit of the phase circuit 1301 is shown in 
drawing 13 (c) about the inphase signal components icl and ic2. Since 
the node 1305 of capacitors 1302 and 1303 does not turn into an 
imaginary earth point about the inphase signal components icl and ic2 as 
shown in drawing 13 (c) , by designing so that a capacitor 1302, a part 
of inductor 1304 and a capacitor 1303, and a part of inductor 1304 may 
form a series resonant circuit in a predetermined frequency, an inphase 
signal component is connected with a ground plane too hastily, and is 
not transmitted to output terminals 0UT1 and 0UT2. Here, while becomes 
parallel connection equivalent and a part of inductor 1304 means things 
(refer to drawing 13 (c) ) . 

[0077] as explained above, by using three impedance components as a 
phase circuit, the balanced type high frequency device in the gestalt 5 
of operation of this invention could reduce the inphase signal component, 
and the balance property was excellent — balanced type high frequency 
device implementation can be carried out. 

[0078] In addition, although the number or the configuration of the 
inductor as an impedance component and a capacitor which constitute a 
phase circuit are not restricted to this in the gestalt of this 
operation and the component value of impedance components 1104 and 1105 
is made the same on parenchyma This does not necessarily need to be the 
same, and it is chosen the optimal by circuitry, and if it is the 
configuration of operating as a phase circuit, the same effectiveness as 
this invention will be acquired. 

[0079] Moreover, when forming a phase circuit, you may constitute using 
the transmission line and the chip on the circuit board, and it may be 
built in the substrate and package with which a balanced type component 
is mounted, moreover, the inside of the laminating device constituted by 
forming an electrode pattern on two or more dielectric layers for a part 
of phase circuit, and carrying out the laminating of this dielectric 



layer — also constituting — it does not matter. Furthermore, when a 
laminating device considers as the configuration which has other circuit 
functions, the balanced type high frequency device and laminating device 
of this invention are unified, and multi-functionalization of a balanced 
type high frequency device and a miniaturization can be realized as a 
combinational device. 

[0080] Moreover, although the input terminal was used as the unbalance 
mold and the output terminal was explained as a balanced type with the 
gestalt of this operation, an input terminal may be a balanced type and 
an output terminal may be an unbalance mold. Moreover, an input terminal 
and an output terminal may be balanced types. 

[0081] (Gestalt 6 of operation) The balanced type high frequency device 
of the gestalt 6 of operation of this invention is hereafter explained 
with reference to a drawing. Here, the case where a surface acoustic 
wave filter is used as a balanced type component about the concrete 
configuration of a balanced type high frequency device is described. The 
configuration of the balanced type device of this invention is shown in 
drawing 14 . In drawing 14 , the balanced type high frequency device 
1401 is constituted by the surface acoustic wave filter 1402 and the 
phase circuit 1403 which are a balanced type component. Moreover, in the 
surface acoustic wave filter 1402, the terminal of an input side is the 
input terminal IN which is an unbalance blocking output terminal, and 
the terminals of an output side are the output terminals 0UT1 and 0UT2 
which are balanced blocking output terminals. Furthermore, the phase 
circuit 1403 is connected between output terminals. 

[0082] The surface acoustic wave filter 1402 is constituted by the 1st, 
2nd, and 3rd INTADIJITARU transducer electrode (it considers as an IDT 
electrode hereafter) 1405, 1406, and 1407, and the 1st and 2nd reflector 
electrode 1408 and 1409 on the piezo-electric substrate 1404. One 
electrode finger of the 1st IDT electrode 1405 is connected to an output 
terminal 0UT1, and the electrode finger of another side of the 1st IDT 
electrode 1405 is connected to an output terminal 0UT2. Moreover, one 
electrode finger of the 2nd and 3rd IDT electrode 1406 and 1407 is 
connected to an input terminal IN, and another side is grounded. The 
balanced type high frequency device which has an unbalance mold-balance 
blocking output terminal is obtained by considering as the above 
configuration. 

[0083] Next, the concrete property of the balanced type high frequency 
device in the gestalt of this operation is shown. It is the property of 
the balanced type high frequency device 1401 when using the phase 
circuit 603 shown in drawing 6 as a phase circuit 1403 which is shown in 



drawing 15 . The die length of the transmission line 604 which 
constitutes the phase circuit 603 is lambda/2 here, and the amount of 
phases as a phase circuit is 180 degrees. In drawing 15 , (a) is a 
passage property, (b) is the amplitude balance property of a passband 
and (c) is the phase balance property of a passband. Compared with the 
conventional property shown in drawing 32 , it is improved sharply and 
the balance property is a property almost near an ideal condition. 
Moreover, about 5dB of magnitude of attenuation by the side of a 
passband quantity region has improved also about a passage property. 
[0084] Next, it evaluated about the case where the die length of the 
transmission line 604 is changed. It is the balance property when 
changing the die length of the transmission line 604 which is shown in 
drawing 16 . In drawing 16 R> 6, (a) is an amplitude balance property 
and (b) is a phase balance property. Moreover, 1601 and 1602 are the 
maximums and the minimum values of degradation in the amplitude balance 
property in the passband in the surface acoustic wave filter of the 
gestalt of this operation, respectively, and 1603 and 1604 are the 
maximums and the minimum values of degradation in the phase balance 
property in the passband in the surface acoustic wave filter of the 
gestalt of this operation, respectively. Moreover, it is the maximum and 
the minimum value of degradation of a balance property in the 
conventional surface acoustic wave filter which a broken line shows. 
From drawing 16 , the balance property has improved [ transmission-line 
length ] in lambda/4 to 31ambda/4. Moreover, an amplitude balance 
property is [ about ] by making the amount of phases into the range of 
31ambda/8 to 51ambda/8. -5dB - +5dB and a phase balance property are 
[ about ]. -A good balance property is acquired rather than it becomes 
the range which is 0. 5 degrees - +0. 5 degrees. 
[0085] Next, the property when using the phase circuit of other 
configurations is shown. It is the property of the balanced type high 
frequency device 1401 when using the phase circuit 901 shown in drawing 
9 as a phase circuit 1403 which is shown in drawing 17 . Here, the 
capacitance of capacitors 902 and 903 is Cgl, and Cg2 are the same value 
on parenchyma, and it is designed so that the impedance may be set to 3 
ohms in the passband inner circumference wave number. Moreover, the 
inductance Lb of an inductor 904 is designed so that the parallel 
resonating frequency of Lb [ Cgl and ]/2, and Cg2, and Lb/2 may come in 
a passband. 

[0086] In drawing 17 , (a) is a passage property, (b) is the amplitude 
balance property of a passband and (c) is the phase balance property of 
a passband. Compared with the conventional property shown in drawing 32 , 



it is improved sharply and the balance property is a property almost 
near an ideal condition. Moreover, about 5dB of magnitude of attenuation 
by the side of a passband quantity region has improved also about a 
passage property. 

[0087] Next, evaluation when the impedance of capacitors 902 and 903 
changes was performed. It is the balance property over the normalized 
impedance which broke the impedance of capacitors 902 and 903 by the 
characteristic impedance of a terminal which is shown in drawing 18 . 
Here, since the characteristic impedance of a balanced type output 
terminal is 50ohms, the characteristic impedance of each terminal is set 
to 25 ohms. In drawing 18 R> 8, (a) is an amplitude balance property and 
(b) is a phase balance property. Moreover, 1801 and 1802 are the 
maximums and the minimum values of degradation in the amplitude balance 
property in the passband in the surface acoustic wave filter of the 
gestalt of this operation, respectively, and 1803 and 1804 are the 
maximums and the minimum values of degradation in the phase balance 
property in the passband in the surface acoustic wave filter of the 
gestalt of this operation, respectively. From drawing 18 R> 8, the 
balance property has improved [ normalized impedance ] in the two or 
less range. 

[0088] Next, the property when using the phase circuit of other 
configurations further is shown. It is the property of the balanced type 
high frequency device 1401 when using the phase circuit 1001 shown in 
drawing 10 as a phase circuit 1403 which is shown in drawing 19 . Here, 
the values Lgl and Lg2 of the inductance of inductors 1002 and 1003 are 
the same values on parenchyma, and they are designed so that the 
impedance may be set to 3 ohms in the passband inner circumference wave 
number, moreover, the capacitance Cb of a capacitor 1004 — Lg 1 and 2 - 
- it is designed so that Cb(s), Lg2, and the parallel resonating 
frequency of 2Cb(s) may come in a passband. 

[0089] In drawing 19 , (a) is a passage property, (b) is the amplitude 
balance property of a passband and (c) is the phase balance property of 
a passband. Compared with the conventional property shown in drawing 32 , 
it is improved sharply and the balance property is a property almost 
near an ideal condition. Moreover, about 5dB of magnitude of attenuation 
by the side of a passband quantity region has improved also about a 
passage property. 

[0090] Next, evaluation when the impedance of inductors 1002 and 1003 
changes was performed. It is the balance property over the normalized 
impedance which broke the impedance of inductors 1002 and 1003 by the 
characteristic impedance of a terminal which is shown in drawing 20 . 



Here, since the characteristic impedance of a balanced type output 
terminal is 50ohms, the characteristic impedance of each terminal is set 
to 25 ohms. In drawing 20 , (a) is an amplitude balance property and (b) 
is a phase balance property. Moreover, 2001 and 2002 are the maximums 
and the minimum values of degradation in the amplitude balance property 
in the passband in the surface acoustic wave filter of the gestalt of 
this operation, respectively, and 2003 and 2004 are the maximums and the 
minimum values of degradation in the phase balance property in the 
passband in the surface acoustic wave filter of the gestalt of this 
operation, respectively. 

[0091] From drawing 20 , the phase balance property has improved 
[ normalized impedance ] in the two or less range. Furthermore, 
normalized impedance has also improved the amplitude balance property in 
the 0. 5 or less range. Therefore, normalized impedance can improve 0. 5 
or less range, then a balance property often [ that normalized impedance 
considers as two or less range ], and preferably. 
[0092] As explained above, by using three impedance components as a 
phase circuit, the balanced type high frequency device 1401 in the 
gestalt 6 of operation of this invention can reduce an inphase signal 
component, and can realize the balanced type high frequency device which 
was excellent in the balance property. 

[0093] Moreover, although the gestalt of this operation explained using 
the transmission line as a phase circuit, it is desirable that the 
transmission-line length becomes lambda/2 on parenchyma. This is for the 
impedance near [ where a phase circuit will operate as an inductor or a 
capacitor and saw the balanced type component from the output terminal 
side / 2101 ] the passband to shift from an adjustment condition as 
transmission-line length shifts from lambda/2. For example, when the die 
length of the transmission line is 31ambda/8, as shown in drawing 21 (a), 
the impedance of a passband 2101 serves as inductivity. In this 
shown in drawing 22 , the phase circuit 2201 should just connect the 
capacitor 2202 as the transmission line 604 and the matching circuit as 
a phase circuit to juxtaposition between output terminals. By 
considering as this configuration, as shown in drawing 21 (b) , the 
impedance near [ which saw the balanced type component from the output 
terminal side / 2102 ] the passband takes the lead in the Smith chart, 
and can realize impedance matching. Thus, a phase circuit is not cared 
about as a configuration including the matching circuit which performs 
impedance matching. 

[0094] Moreover, in the die length of the transmission line, that amount 
of phases is 135 degrees, by adding this matching circuit, the amount of 



phases approaches 180 degrees and 31ambda/8 become that the die length 
of the transmission line approaches lambda/2, and equivalence on 
parenchyma. Therefore, by adding this matching circuit, the die length 
of the transmission line can be shortened and a miniaturization can be 
realized. 

[0095] In addition, in the gestalt of this operation, although the phase 
circuit was constituted using the transmission line or three impedance 
components, it does not restrict to this configuration. Moreover, the 
number or the configuration of the inductor as an impedance component 
and a capacitor are not restricted to this, either, and if it is the 
configuration of operating as a phase circuit, the same effectiveness as 
this invention will be acquired. 

[0096] Moreover, when forming a phase circuit, you may constitute using 
the transmission line and the chip on the circuit board, and it may be 
built in the substrate and package with which a balanced type component 
is mounted. Moreover, an electrode pattern is formed on two or more 
dielectric layers for a part of phase circuit, and it does not matter as 
a configuration in the laminating device constituted by carrying out the 
laminating of this dielectric layer. Furthermore, when a laminating 
device considers as the configuration which has other circuit functions, 
the balanced type high frequency device and laminating device of this 
invention are unified, and multi-functionalization of a balanced type 
high frequency device and a miniaturization can be realized as a 
combinational device. 

[0097] Moreover, although the input terminal was used as the unbalance 
mold and the output terminal was explained as a balanced type with the 
gestalt of this operation, an input terminal may be a balanced type and 
an output terminal may be an unbalance mold. Moreover, an input terminal 
and an output terminal may be balanced types. 

[0098] (Gestalt 7 of operation) The balanced type high frequency device 
of the gestalt 7 of operation of this invention is hereafter explained 
with reference to a drawing. Here, a concrete configuration in case a 
matching circuit is included is stated to a phase circuit. The 
configuration of the balanced type high frequency device in the gestalt 
7 of the operation of this invention to drawing 23 (a) is shown. In 
drawing 23 (a), the balanced type high frequency device 2301 is 
constituted by the balanced type component 2302 and the phase circuit 
2303. Moreover, in the balanced type component 2302, the terminal of an 
input side is the input terminal IN which is an unbalance blocking 
output terminal, and the terminals of an output side are the output 
terminals 0UT1 and 0UT2 which are balanced blocking output terminals. 



Furthermore, the phase circuit 2303 is connected between output 
terminals. 

[0099] The phase circuit 2303 is constituted by the capacitors 2304 and 
2305 and inductor 2306 which are an impedance component, and the 
inductor 2307 as a matching circuit. At this time, output terminals 0UT1 
and 0UT2 are grounded through capacitors 2304 and 2305, respectively, an 
inductor 2306 is connected between output terminals and the phase 
circuit 2303 serves as a configuration connected between output 
terminals. Furthermore, the inductor 2307 as a matching circuit is 
contained in the phase circuit 2303. 

[0100] An inductor 2306 forms the imaginary earth point 2308 about a 
differential signal component. Therefore, in an output terminal 0UT1, 
the differential signal component of a predetermined frequency is 
transmitted to an output terminal by a capacitor 2304 and a part of 
inductor 2306 forming [ a capacitor 2305 and a part of inductor 2306 ] a 
parallel resonant circuit to a ground plane by the output terminal 0UT2, 
and designing this parallel resonating frequency so that it may become 
the inside of a passband, or near the passband, without an impedance' s 
approaching infinity and connecting with a ground plane too hastily to a 
ground plane. That is, about a differential signal component, it becomes 
the same on the actuation shown by drawing 7 (c) , and parenchyma. 
[0101] Furthermore, an inductor 2306 does not form an imaginary earth 
point about an inphase signal component. Therefore, by designing the 
impedance of the capacitors 2304 and 2305 as an impedance component 
arranged between the balanced blocking output terminals 0UT1 and 0UT2 
and a ground plane to a sufficiently small value, an inphase signal 
component is connected with a ground plane too hastily, and is not 
transmitted to a balanced blocking output terminal. 
[0102] As explained above, the resonance circuit in a predetermined 
frequency is constituted by capacitors 2304 and 2305 and the inductor 
2306, it is the configuration that the inductor 2307 as a matching 
circuit is contained, an inphase signal component is reduced also in 
this case, and the phase circuit 2303 in the gestalt of this operation 
can realize the balanced type high frequency device which has the 
outstanding balance property. 

[0103] Moreover, an inductor 2307 can also be incorporated to an 
inductor 2306. Namely, what is necessary is just to use the synthetic 
inductance 2309 of an inductor 2306 and an inductor 2307. In this case, 
since an inductor 2306 and an inductor 2307 serve as parallel connection, 
if the inductance of inductors 2306 and 2307 and the synthetic inductor 
2309 is set to Lb, Lm, and Lt, respectively, it becomes 



Lt= (LbxLra) / (Lb+Lra) and the value of an inductance can be made small. 
Moreover, the component number can be reduced and the miniaturization of 
circuitry can be realized. 

[0104] However, the implications of a predetermined frequency differ in 
this case. That is, the parallel resonating frequencies fl and f2 of a 
differential signal component [ in / for the capacitance of capacitors 
2304 and 2305 / Cgl and each output terminal in the adjustment condition 
which will be formed of capacitors 2304 and 2305 and an inductance 2306 
if Cg2 are taken ] become f 1=1/ {2pixroot (Lb/2) xroot(Cgl)} 
f2=l/ {2pixroot (Lb/2) xroot (Cg2)}. if the inductor 2307 as a matching 
circuit is included here — parallel-resonating-frequency fit as the 
whole, and f2t — f — 1= 1/ {2pixroot (Lt/2) xroot (Cgl)} and f — it 
becomes 2= 1/ {2pixroot (Lt/2) xroot (Cg2) } , and shifts from a 
predetermined frequency seemingly. 

[0105] Namely, although only the part of Inductor Lm will shift the 
inside of a passband, or near the passband, the parallel resonating 
frequency of the phase circuit 2303 whole In a capacitor 2304 and a part 
of inductor 2306, in an adjustment condition, a capacitor 2305 and a 
part of inductor 2306 form a parallel resonant circuit to a ground plane 
at an output terminal 0UT1 by the output terminal 0UT2. If the impedance 
to the ground plane of capacitors 2304 and 2305 is small enough, the 
effectiveness that an inphase signal component can be reduced is the 
same. Here, a part of inductor 2306 means the thing to an imaginary 
earth side. 

[0106] In addition, the circuitry in the gestalt of this operation is 
not restricted to this, and if actuation of a matching circuit and the 
actuation as a resonance circuit are the same on this invention and 
parenchyma, the balanced type high frequency device which has the 
outstanding balance property like this invention is realizable. 
[0107] Moreover, although the values Cgl and Cg2 of the capacitor as an 
impedance component are made the same on parenchyma and the values Lgl 
and Lg2 of the inductor as an impedance component are made the same on 
parenchyma, this does not necessarily need to be the same and is chosen 
the optimal by circuitry. 

[0108] (Gestalt 8 of operation) The balanced type high frequency device 
of the gestalt 8 of operation of this invention is hereafter explained 
with reference to a drawing. Here, the case where a surface acoustic 
wave filter is used as a balanced type component about the concrete 
property of a balanced type high frequency device is described. The 
configuration of the balanced type high frequency device 2401 of this 
invention is shown in drawing 24 . In drawing 24 , the balanced type 



high frequency device 2401 is constituted by the surface acoustic wave 
filter 2402 and the phase circuit 2403 which are a balanced type 
component. Moreover, in the surface acoustic wave filter 2402, the 
terminal of an input side is the input terminal IN which is an unbalance 
blocking output terminal, and the terminals of an output side are the 
output terminals 0UT1 and 0UT2 which are balanced blocking output 
terminals. Furthermore, the phase circuit 2403 is connected between 
output terminals. 

[0109] The surface acoustic wave filter 2402 is constituted by the 1st, 
2nd, and 3rd INTADIJITARU transducer electrode (it considers as an IDT 
electrode hereafter) 2405, 2406, and 2407, and the 1st and 2nd reflector 
electrode 2408 and 2409 on the piezo-electric substrate 2404. The 1st 
IDT electrode 2405 is divided into two division IDT electrodes, and one 
electrode finger of the 1st and 2nd division IDT electrode 2410 and 2411 
is connected to output terminals 0UT1 and 0UT2. The electrode finger of 
another side of the 1st and 2nd division IDT electrode 2410 and 2411 is 
connected electrically, and those electrode fingers serve as a 
configuration by which an imaginary earth is carried out. Moreover, one 
electrode finger of the 2nd and 3rd IDT electrode 2406 and 2407 is 
connected to an input terminal IN, and another side is grounded. The 
balanced type high frequency device which has an unbalance mold-balance 
blocking output terminal is obtained by considering as the above 
configuration. 

[0110] also in the balanced type high frequency device 2401 in the 
gestalt 8 of operation of this invention, by using the phase circuit 
2403, the inphase signal component could be reduced and the balance 
property was excellent — balanced type high frequency device 
implementation can be carried out. 

[0111] In addition, you may constitute in the gestalt of this operation, 
using the transmission line or three impedance components as a phase 
circuit. Moreover, the configuration of a phase circuit is not 
restricted to this, and if it is the configuration of operating as a 
phase circuit, the same effectiveness as this invention will be acquired. 
Moreover, the number or the configuration of the inductor as an 
impedance component and a capacitor are not restricted to this, either, 
and if it is the configuration of operating as a phase circuit, the same 
effectiveness as this invention will be acquired. 

[0112] Moreover, when forming a phase circuit, you may constitute using 
the transmission line and the chip on the circuit board, and it may be 
built in the substrate and package with which a balanced type component 
is mounted, moreover, the inside of the laminating device constituted by 



forming an electrode pattern on two or more dielectric layers for a part 
of phase circuit, and carrying out the laminating of this dielectric 
layer — also constituting — it does not matter. Furthermore, when a 
laminating device considers as the configuration which has other circuit 
functions, the balanced type high frequency device and laminating device 
of this invention are unified, and multi-functionalization of a balanced 
type high frequency device and a miniaturization can be realized as a 
combinational device. 

[0113] Moreover, although the input terminal was used as the unbalance 
mold and the output terminal was explained as a balanced type with the 
gestalt of this operation, an input terminal may be a balanced type and 
an output terminal may be an unbalance mold. Moreover, an input terminal 
and an output terminal may be balanced types. 

[0114] (Gestalt 9 of operation) The balanced type high frequency device 
of the gestalt 9 of operation of this invention is hereafter explained 
with reference to a drawing. Here, the case where a surface acoustic 
wave filter is used as a balanced type component about the concrete 
property of a balanced type high frequency device is described. The 
configuration of the balanced type high frequency device 2501 in the 
gestalt 9 of the operation of this invention to drawing 25 is shown. In 
drawing 25 , the balanced type high frequency device 2501 is constituted 
by the surface acoustic wave filter 2502 and the phase circuit 2503 
which are a balanced type component. Moreover, in the surface acoustic 
wave filter 2502, the terminal of an input side is the input terminal IN 
which is an unbalance blocking output terminal, and the terminals of an 
output side are the output terminals 0UT1 and 0UT2 which are balanced 
type terminals. Furthermore, the phase circuit 2503 is connected between 
output terminals. 

[0115] The surface acoustic wave filter 2502 is constituted by the 1st, 
2nd, and 3rd INTADIJITARU transducer electrode (it considers as an IDT 
electrode hereafter) 2505, 2506, and 2507, and the 1st and 2nd reflector 
electrode 2508 and 2509 on the piezo-electric substrate 2504. One 
electrode finger of the 1st IDT electrode 2505 is connected to an input 
terminal IN, and another side is grounded. One electrode finger of the 
2nd and 3rd IDT electrode 2506 and 2507 is connected to output terminals 
0UT1 and 0UT2, and the electrode finger of another side of the 2nd and 
3rd IDT electrode 2506 and 2507 is grounded. The balanced type high 
frequency device which has an unbalance mold-balance blocking output 
terminal is obtained by considering as the above configuration. 
[0116] also in the balanced type high frequency device 2501 of this 
invention, by using the phase circuit 2503, the inphase signal component 



could be reduced and the balance property was excellent — balanced type 
high frequency device implementation can be carried out. 
[0117] In addition, you may constitute in the gestalt of this operation, 
using the transmission line or three impedance components as a phase 
circuit. Moreover, the configuration of a phase circuit is not 
restricted to this, and if it is the configuration of operating as a 
phase circuit, the same effectiveness as this invention will be acquired. 
Moreover, the number or the configuration of the inductor as an 
impedance component and a capacitor are not restricted to this, either, 
and if it is the configuration of operating as a phase circuit, the same 
effectiveness as this invention will be acquired. 

[0118] Moreover, when forming a phase circuit, you may constitute using 
the transmission line and the chip on the circuit board, and it may be 
built in the substrate and package with which a balanced type component 
is mounted, moreover, the inside of the laminating device constituted by 
forming an electrode pattern on two or more dielectric layers for a part 
of phase circuit, and carrying out the laminating of this dielectric 
layer — also constituting — it does not matter. Furthermore, when a 
laminating device considers as the configuration which has other circuit 
functions, the balanced type high frequency device and laminating device 
of this invention are unified, and multi-functionalization of a balanced 
type high frequency device and a miniaturization can be realized as a 
combinational device. 

[0119] Moreover, although the input terminal was used as the unbalance 
mold and the output terminal was explained as a balanced type with the 
gestalt of this operation, an input terminal may be a balanced type and 
an output terminal may be an unbalance mold. Moreover, an input terminal 
and an output terminal may be balanced types. 

[0120] (Gestalt 10 of operation) The balanced type high frequency device 
of the gestalt 10 of operation of this invention is hereafter explained 
with reference to a drawing. The configuration of the balanced type high 
frequency device 2601 in the gestalt 10 of the operation of this 
invention to drawing 26 is shown. Here, the case where a semiconductor 
device is used as a balanced type component about the concrete 
configuration of a balanced type high frequency device is described. In 
drawing 26 , the balanced type high frequency device 2601 is constituted 
by the semiconductor device 2602 and the phase circuits 2603 and 2608 
which are balanced type components. Moreover, in a semiconductor device 
2602, the terminals of an input side are the input terminals INI and IN2 
which are balanced blocking output terminals, and the terminals of an 
output side are the output terminals 0UT1 and 0UT2 which are balanced 



type terminals. Furthermore, the phase circuit 2603 is connected between 
input terminals, and the phase circuit 2608 is connected between output 
terminals. 

[0121] Next, the configuration of a semiconductor device 2602 is 
explained. 2604a, 2604b, 2605a, and 2605b are bipolar transistors, and 
2606a and 2606b are inductors. An input terminal INI is connected to the 
base of bipolar transistor 2604a through DC cut capacitor 2607a, and an 
input terminal IN2 is connected to the base of bipolar transistor 2604b 
through DC cut capacitor 2607b. The collector of bipolar transistors 
2604a and 2604b is connected to the emitter of bipolar transistors 2605a 
and 2605b, respectively, and the collector of bipolar transistors 2605a 
and 2605b is connected to output terminals 0UT1 and 0UT2 respectively 
through DC cut capacitors 2609a and 2609b, respectively. The emitter of 
bipolar transistors 2604a and 2604b is grounded through Inductors 2606a 
and 2606b, respectively. A bias circuit 2610 supplies a bias current to 
the base of bipolar transistors 2604a and 2604b. A bias circuit 2611 
supplies a bias current to the base of bipolar transistors 2605a and 
2605b. Supply voltage Vcc is supplied to the collector of bipolar 
transistors 2605a and 2605b through the choke inductors 2912a and 2912b, 
respectively. By the above configuration, a balanced type semiconductor 
device operates as amplifier. 

[0122] Also in the balanced type high frequency device 2601 in the 
gestalt 10 of operation of this invention, by using the phase circuits 
2603 and 2608, an inphase signal component can be reduced and the 
balanced type high frequency device which was excellent in the balance 
property can be realized. 

[0123] In addition, you may constitute in the gestalt of this operation, 
using the transmission line or three impedance components as a phase 
circuit. Moreover, the configuration of a phase circuit is not 
restricted to this, and if it is the configuration of operating as a 
phase circuit, the same effectiveness as this invention will be acquired. 
Moreover, the number or the configuration of the inductor as an 
impedance component and a capacitor are not restricted to this, either, 
and if it is the configuration of operating as a phase circuit, the same 
effectiveness as this invention will be acquired. 

[0124] Moreover, when forming a phase circuit, you may constitute using 
the transmission line and the chip on the circuit board, and it may be 
built in the substrate and package with which a balanced type component 
is mounted, moreover, the inside of the laminating device constituted by 
forming an electrode pattern on two or more dielectric layers for a part 
of phase circuit, and carrying out the laminating of this dielectric 



layer — also constituting — it does not matter. Furthermore, when a 
laminating device considers as the configuration which has other circuit 
functions, the balanced type high frequency device and laminating device 
of this invention are unified, and multi-functionalization of a balanced 
type high frequency device and a miniaturization can be realized as a 
combinational device. 

[0125] Moreover, although both the gestalten of this operation explained 
the input terminal and the output terminal as a balanced type, either an 
input terminal or an output terminal may be an unbalance mold, and 
another side may be a balanced type. 

[0126] Moreover, in the gestalt of this operation, although [ a 
semiconductor device ] constituted using 4 bipolar transistors, it is 
not restricted to this. 

[0127] Moreover, although the gestalt of this operation explained the 
case where a semiconductor device 2602 was amplifier, it does not 
restrict to this. Semiconductor devices 2602 may be a mixer and an 
oscillator. In short, a semiconductor device 2602 should just be a 
semiconductor device which has a balanced type terminal. 
[0128] (Gestalt 11 of operation) The balanced type RF circuit of the 
gestalt 11 of operation of this invention is hereafter explained with 
reference to a drawing. What is shown in << [A 
HREF="/Tokuj i tu/t j i t emdrw. ipdl ?N0000=239&N0500= 1 E_N/ ; > : ] 
<78=;///&N0001=710&N0552=9&N0553=000029 // TARGET=" t j i t emdrw" > drawing 27 
is the block diagram of the balanced type high frequency circuit 2701 
which used the balanced type device of this invention. In drawing 27, 
the sending signal outputted from a sending circuit is transmitted from 
an antenna 2705 through the transmitting amplifier 2702, the 
transmitting filter 2703, and a switch 2704. Moreover, the input signal 
received from the antenna 2705 is inputted into a receiving circuit 
through a switch 2704, the receiving filter 2706, and a head amplifier 
2707. Here, since the transmitting amplifier 2702 is a balanced type and 
a switch 2704 is an unbalance mold, the transmitting filter 2703 serves 
as the configuration of having an unbalance-balance blocking output 
terminal. Moreover, since a head amplifier 2707 is a balanced type and a 
switch 2704 is an unbalance mold, the receiving filter 2706 serves as 
the configuration of having an unbalance-balance blocking output 
terminal. 

[0129] By applying the balanced type device of this invention to the 
transmitting filter 2703 or the receiving filter 2706 of the balanced 
type RF circuit 2701, and applying the balanced type RF device of this 
invention to the transmitting amplifier 2702 or a head amplifier 2707, 



modulation precision degradation at the time of transmission by 
degradation of a balance property can be suppressed, and sensibility 
degradation at the time of reception by degradation of a balance 
property can be suppressed, and a highly efficient balanced type RF 
circuit can be realized. 

[0130] Moreover, when switches 2704 are a balanced type and the 
transmitting amplifier 2702 and a head amplifier 2707 is an unbalance 
mold, the same effectiveness is acquired by replacing the input/output 
terminal of the balanced type of the transmitting filter 2703 or the 
receiving filter 2706, and an unbalance mold. 

[0131] Moreover, in the balanced type high frequency circuit 2701, 
although explained using a switch 2704 as a means which switches 
transmission and reception, this may be a common machine. 
[0132] Moreover, in the balanced type RF circuit of the gestalt of this 
operation, the phase circuit of this invention may be formed on the 
circuit board. For example, in drawing 27 , by forming between [ 2708 
and 2709 ] the balanced type transmission lines on the circuit board, 
balance property degradation by the cross talk of an inphase signal 
component is suppressed, and the outstanding balanced type RF circuit 
can be realized. 

[0133] Moreover, in the gestalt of operation of this invention, although 
explained using a surface acoustic wave filter and a semiconductor 
device as a balanced type high frequency device, it does not restrict to 
this and can apply to other devices which carry out balance actuation. 
[0134] Moreover, about the device dealing with a high frequency signal, 
a parasitism component becomes large, an inphase signal component 
increases with a cross talk etc. , and degradation of a balance property 
becomes larger, so that a frequency is high. Therefore, about the 
balanced type high frequency device of this invention, the effectiveness 
is also so large that a frequency is high, and the component size of the 
transmission line or an impedance component which forms a phase circuit 
can be miniaturized. 
[0135] 

[Effect of the Invention] This invention can offer the balanced type 
high frequency device which has a good balance property, a balanced type 
high frequency circuit, a phase circuit, and the unbalance good-ized 
approach so that clearly from the above explanation. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the balanced type high frequency device 
in the gestalt 1 of operation of this invention 

[Drawing 2] The explanatory view of the balance property degradation 
cause analysis in the conventional surface acoustic wave filter 
[Drawing 3] The property Fig. of the balance property analysis in the 
conventional surface acoustic wave filter 

(a) Amplitude balance property Fig. 

(b) Phase balance property Fig. 

[Drawing 4] The explanatory view of the balanced type high frequency 
device in the gestalt 1 of operation of this invention of operation 
[Drawing 5] The block diagram of the balanced type high frequency device 
in the gestalt 2 of operation of this invention 

[Drawing 6] The block diagram of the balanced type high frequency device 
in the gestalt 3 of operation of this invention 

[Drawing 7] The explanatory view of the balanced type high frequency 
device in the gestalt 3 of operation of this invention of operation 
[Drawing 8] The block diagram of the balanced type high frequency device 
in the gestalt 4 of operation of this invention 

[Drawing 9] (a) The explanatory view of the balanced type high frequency 
device in the gestalt 4 of operation of this invention of operation 

(b) Drawing showing the equal circuit of the phase circuit about the 
differential signal component in the gestalt 4 of operation of this 
invention 

(c) Drawing showing the equal circuit of the phase circuit about the 
inphase signal component in the gestalt 4 of operation of this invention 
[Drawing 10] (a) The explanatory view of the balanced type high 
frequency device in the gestalt 4 of operation of this invention of 
operation 



(b) Drawing showing the equal circuit of the phase circuit about the 
differential signal component in the gestalt 4 of operation of this 
invention 

(c) Drawing showing the equal circuit of the phase circuit about the 
inphase signal component in the gestalt 4 of operation of this invention 
[Drawing 11] The block diagram of the balanced type high frequency 
device in the gestalt 5 of operation of this invention 

[Drawing 12] (a) The explanatory view of the balanced type high 
frequency device in the gestalt 5 of operation of this invention of 
operation 

(b) Drawing showing the equal circuit of the phase circuit about the 
differential signal component in the gestalt 5 of operation of this 
invention 

(c) Drawing showing the equal circuit of the phase circuit about the 
inphase signal component in the gestalt 5 of operation of this invention 
[Drawing 13] (a) The explanatory view of the balanced type high 
frequency device in the gestalt 5 of operation of this invention of 
operation 

(b) Drawing showing the equal circuit of the phase circuit about the 
differential signal component in the gestalt 5 of operation of this 
invention 

(c) Drawing showing the equal circuit of the phase circuit about the 
inphase signal component in the gestalt 5 of operation of this invention 
[Drawing 14] The block diagram of the balanced type high frequency 
device in the gestalt 6 of operation of this invention 

[Drawing 15] (a) Passage property Fig. of the balanced type high 
frequency device when using the phase circuit 603 

(b) Amplitude balance property Fig. of the balanced type high frequency 
device when using the phase circuit 603 

(c) Phase balance property Fig. of the balanced type high frequency 
device when using the phase circuit 603 

[Drawing 16] (a) Amplitude balance property Fig. of the balanced type 
high frequency device when using the phase circuit 603 
(b) Phase balance property Fig. of the balanced type high frequency 
device when using the phase circuit 603 

[Drawing 17] (a) Passage property Fig. of the balanced type high 
frequency device when using the phase circuit 901 

(b) Amplitude balance property Fig. of the balanced type high frequency 
device when using the phase circuit 901 

(c) Phase balance property Fig. of the balanced type high frequency 
device when using the phase circuit 901 



[Drawing 18] (a) Amplitude balance property Fig. of the balanced type 
high frequency device when using the phase circuit 901 
(b) Phase balance property Fig. of the balanced type high frequency 
device when using the phase circuit 901 

[Drawing 19] (a) Passage property Fig. of the balanced type high 
frequency device when using the phase circuit 1001 

(b) Amplitude balance property Fig. of the balanced type high frequency 
device when using the phase circuit 1001 

(c) Phase balance property Fig. of the balanced type high frequency 
device when using the phase circuit 1001 

[Drawing 20] (a) Amplitude balance property Fig. of the balanced type 
high frequency device when using the phase circuit 1001 
(b) Phase balance property Fig. of the balanced type high frequency 
device when using the phase circuit 1001 

[Drawing 21] (a) Impedance-characteristic Fig. when using the phase 
circuit 601 

(b) Impedance-characteristic Fig. when using the phase circuit 2201 
[Drawing 22] The block diagram with which a matching circuit is included 
in a phase circuit 

[Drawing 23] (a) The block diagram of the balanced type high frequency 

device in the gestalt 7 of operation of this invention 

(b) The block diagram of the balanced type high frequency device which 

has a phase circuit including a matching circuit 

[Drawing 24] The block diagram of the balanced type high frequency 

device in the gestalt 8 of operation of this invention 

[Drawing 25] The block diagram of the balanced type high frequency 

device in the gestalt 9 of operation of this invention 

[Drawing 26] The block diagram of the balanced type high frequency 

device in the gestalt 10 of operation of this invention 

[Drawing 27] The block diagram of the balanced type RF circuit in the 

gestalt 11 of operation of this invention 

[Drawing 28] The block diagram of the conventional balanced type high 
frequency device 

[Drawing 29] A block diagram including the matching circuit of the 
conventional balanced type high frequency device 

(a) A block diagram in case a matching circuit is one impedance 
component 

(b) A block diagram in case matching circuits are two impedance 
components 

[Drawing 30] The block diagram of the conventional surface acoustic wave 
filter 



[Drawing 31] A block diagram including the matching circuit of the 
conventional surface acoustic wave filter 

[Drawing 32] (a) The passage property Fig. of the conventional surface 
acoustic wave filter 

(b) The amplitude balance property Fig. of the conventional surface 
acoustic wave filter 

(c) The phase balance property Fig. of the conventional surface acoustic 
wave filter 

[Description of Notations] 

101 Balanced Type High Frequency Device 

102 Balanced Type Component 

103 Phase Circuit 

201 Surface Acoustic Wave Filter 

202 Ideal Surface Acoustic Wave Filter 
203, 204 Capacity component 

501 Balanced Type High Frequency Device 

502 Balanced Type Component 
503, 504 Phase circuit 

601 Balanced Type High Frequency Device 

602 Balanced Type Component 

603 Phase Circuit 

604 Transmission Line 

801 Balanced Type High Frequency Device 

802 Balanced Type Component 

803 Phase Circuit 

804, 805, 806 Impedance component 
901 Phase Circuit 
902,903 Capacitor 

904 Inductor 

905 Imaginary Earth Point 

1001 Phase Circuit 

1002 1003 Inductor 

1004 Capacitor 

1005 Imaginary Earth Point 

1101 Balanced Type High Frequency Device 

1102 Balanced Type Component 

1103 Phase Circuit 

1104, 1105, 1106 Impedance component 

1201 Phase Circuit 

1202 1203 Inductor 
1204 Capacitor 



1205 Node 

1301 Phase Circuit 

1302 1303 Capacitor 

1304 Inductor 

1305 Node 

1401 Balanced Type High Frequency Device 

1402 Surface Acoustic Wave Filter 

1403 Phase Circuit 

1404 Piezo-electric Substrate 

1405 1st IDT Electrode 

1406 2nd IDT Electrode 

1407 3rd IDT Electrode 

1408 1st Reflector Electrode 

1409 2nd Reflector Electrode 

1601, 1801, 2001 Maximum of amplitude balance property degradation of 
the conventional surface acoustic wave filter 

1602, 1802, 2002 The minimum value of amplitude balance property 
degradation of the conventional surface acoustic wave filter 

1603, 1803, 2003 Maximum of phase balance property degradation of the 
conventional surface acoustic wave filter 

1604, 1804, 2004 The minimum value of phase balance property degradation 
of the conventional surface acoustic wave filter 

2101 2102 Field which shows near the passband frequency 

2201 Phase Circuit 

2202 Capacitor 

2301 Balanced Type High Frequency Device 

2302 Balanced Type Component 

2303 Phase Circuit 

2304 2305 Capacitor 

2306 Inductor 

2307 Inductor as a Matching Circuit 

2308 Imaginary Earth Point 

2309 Synthetic Inductor 

2401 Balanced Type High Frequency Device 

2402 Surface Acoustic Wave Filter 

2403 Phase Circuit 

2404 Piezo-electric Substrate 

2405 1st IDT Electrode 

2406 2nd IDT Electrode 

2407 3rd IDT Electrode 

2408 1st Reflector Electrode 



2409 2nd Reflector Electrode 

2410 1st Division IDT Electrode 

2411 2nd Division IDT Electrode 

2501 Balanced Type High Frequency Device 

2502 Surface Acoustic Wave Filter 

2503 Phase Circuit 

2504 Piezo-electric Substrate 

2505 1st IDT Electrode 

2506 2nd IDT Electrode 

2507 3rd IDT Electrode 

2508 1st Reflector Electrode 

2509 2nd Reflector Electrode 

2601 Balanced Type High Frequency Device 

2602 Semiconductor Device 

2603 Phase Circuit 

2604a, 2604b, 2605a, 2605b Bipolar transistor 
2606a, 2606b Inductor 

2607 DC Cut Capacitor 

2608 Bypass Capacitor 

2609a, 2609b DC cut capacitor 
2610 2611 Bias circuit 
2612a, 2612b Choke inductor 

2701 Balanced Type RF Circuit 

2702 Transmitting Amplifier 

2703 Transmitting Filter 

2704 Switch 

2705 Antenna 

2706 Receiving Filter 

2707 Head Amplifier 

2708 2709 Balanced type transmission line 
2801 2901 Balanced type high frequency device 
2902, 2904, 2905 Matching circuit 

2903 Balanced Type High Frequency Device 

3001 Surface Acoustic Wave Filter 

3002 Piezo-electric Substrate 

3003 1st IDT Electrode 

3004 2nd IDT Electrode 

3005 3rd IDT Electrode 

3006 1st Reflector Electrode 

3007 2nd Reflector Electrode 
3101 Surface Acoustic Wave Filter 



3102 Piezo-electric Substrate 

3103 1st IDT Electrode 

3104 2nd IDT Electrode 

3105 3rd IDT Electrode 

3106 1st Reflector Electrode 

3107 2nd Reflector Electrode 

3108 1st Division IDT Electrode 

3109 2nd Division IDT Electrode 

3110 Inductor 

[Translation done. ] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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[0008] zzx\ mw^yxm^bii. a**h^ 

1 N b O UTlt (7)fl-^StIt , ATJS^ I N 

t ffi^jsfSi 1 out2 cofi^B t comm^mifz i> 
w tit. im^y>x!®&bi±. ATjs^iNtaiTj 

tQ^O UTlt ^ft^-fiffl b , A^ffi^ I N b tH^Sn^ 
OUT 2 i: <7)ff ^-im b coQMWiCO 18 0° *^ co-ffi 

zmuz t> (T>xh o , ; softer t yxw&. 

[0009] 

TMmsmmTr^x, -m*<n-wt hxwmus* 
[ooio] *%Bj!T"i4, mmmm wr^-i x^mt 
fflcjjmz&m-& cb* m^bthh^xhh, 

[00 11] 

fetot. Hl<7)*^(4, it^X^hX^'f ( I 
N) t, ff-^&tti^t-^ffiTjffi^ (OUT1 , OUT 

2 ) t JWMIf ( 1 0 2 ) t , fifflEF^ ( 1 

o 3 > f: zmt. misatjs^ (in) mmmftjim 

f (OUTl, OUT2 ) <7)^< b t^Tix^Tfl 
SA7jS^4/-ci4¥ifMffi7]ffi^ (OUT1, OUT 

i ) TS) 1 ?, frie¥ifMA7jffi^r B i4t(4MiB¥ffiSffi 

TjSf-rES ( OUT 1 , OUT2 ) tmfBffifflHIffi ( 1 0 

3 ) **«^wt^§^T*j o , mzmamm ( 1 o 
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3) 12. frlBff^^^ffiff^^^ffiiSt-l.^ifMSJf 
iftr^'-fx ( 1 0 1 ) T*£. 

[ o o 1 2 ] ttz. w,2<^ifwn\±, msvmwi< < i 
o 3 ) (iHffs^aast^^T^-f ssjgiugiT&s 
n i (Difmm^mmm^^ xx-hh. 
[ooi3] ^t, ms^wm. mmmm% < i 

2 o i ) (2. mm^MM{mwL j MzftLxmtmi,z 
mlx wmgm? i wmg& mx-fc im2 n^mm 

[ 0 0 1 4 ] tfz. W.A<7)if%m\i. MfEftKHSS ( 9 
0 1 ) (4, MfBfi^M»ft-5M^MLTf!t«cM 

[0015]^ fg 5^*^(4. MfEflT»£ ( 2 

3 0 3 ) (4. frlBfi^«^»ff^*(3«-fl»»^@S# 
(2307) ^•#tf^2-4(7)*|g0J!5 r )U-fil^c7)Ttlf 
M&JSl&T'H XX'fol. 

[0016] ttz. m6<7)*mm. miamm^ < 6 

03) (4, fiSMffi (604) liZ£<om&LZtlX^ht(S 
2-4 vf ft^coWSM fer'A'-f XX'fo 

[ 0 0 1 7 ] £ fc, »7«*«?B(4, MfEfraMSS ( 6 

04) mmm±. A£ifcft, n£fif£tU:B#t, 
(A/4 + nA)tLh, (3 A/4+nA) JSTCftS 

[ o o 1 8 ] t tz. m8co*mm. mmmms&nm 

S&j|(6 04)f4, A*«£, n^tL»> 
(3A/8 + nA ) JiLL ( 5 A/8+nA ) 

iooi9] ttz, m 9<?)*mii±. miiimtm ( 6 

04) «&gi4. HW±A/2Tfc5H8c9#&HH<7D 

[ 0 0 2 0 ] S 1 0^*?M(4. mtEfiffl0S§ 
( 6 0 3 ) (4. fffBff^Rfflff^)S / 7 ] HcraLT(4. j| 

^^&A/4iaoEMftfMfc LTIOT 
U tfrfefl^cOH»fl^^tMLT{4, H«±. 5t« 
flffi A /4 i^M^JftlWfc LTS&fFfS i fc 1$a 

[002i]*fc.mi ^**0J(4. frtEfiffl0S# 

( 8 0 3 ) (4, ^=Sr< k £> 3o<tM yh-^yxif|; 
<t OfSJfcSftTti 0 , ME¥MMST^£(4MfE¥ 
«MaM4^)Stffik<7H yh-^yxtMtT, if 

*\ ffrfEff^^»ff^^^»W(c^i>^ y t- 

fyx b. 0 i>{&<mMZtiX^&%S2—4<7}*miW> 

[ o o 2 2 ] a tz. mi 2 commit. miT^mxti 

S4^-*^(4MfE¥ffiSffi*ST- ( OUT U OU 

T2 ) ^-^tfttffifc<7)fi]tigi<7M yt-^yxt 

^ ( 8 0 4 ) mmZtlXH 0 . ffifEWMA^ffii^ 



mjjitziimsmm&jjm' ( out k out2> 

em%timMt<7)miizm2<7)4 yv-yyxm^F ( 8 

mii^mm^^ ( out h out2 ) mizm3<?) 
a yv~yyxm=F (806) mmztixa o . wie 

851. Sg2<?M yt-ryx*-? (8 04. 80 5)?) 

>f yb°-^yx^ia^kfrtEIS3?M yb-^'yx* 
^ ( 8 o 6 ) «9>r yt°-ryx£o^agpt comm^m 

[0023]£>t.m 3C92fs3&HJ!fi, IfrfEff-^OMIfj 

fI-WHcl«k-a4. IfiEi? 1 ?>A yt-/yx|f 
(902) sy'ffilES3^-f yb-^'yx«^ ( 9 0 
4 ) k . iTiEJS2?H yh-fyxf? ( 9 0 3 ) &t/' 
MIES? 3 y e-^yxgg^ (904) k(4. -eft-f 

mm* - fc sr^st -r 1 2 «*^0g«¥«^ 

[ 0 0 2 4 ] ±tz. W, 1 4^**0g(4. fr|Efi^c?)|a|ffl 
MIE¥«ai*ffiT (OUTl, OUT2) ffy-^tm 

Titismt&mm&iiWFF ( out k out2)« 

XZZ 0 b Weft 2 XZ OJ^TT&ftfff 

1 2S0*^HJ^T1faSJfST^MXTfc^ o 

[ o o 2 5 ] a*:, m 1 5«o*^HH(4, ws.m<mm 
mttftn&mte&th* yv-yyxtK fftt^ y 

t°-ryx£Z0t LTtBtt. 0. 5xZ0JilTt»S 
IS 1 4 ^ISB^TffiMiSJi] Sr *"CS> l> . 
[0026]*fc,»l 6<?)3(e^bH(4, ¥ffiMA^S^ 
r B 1i/-c(4¥«M[ii^S^ ( OUT 1 N OUT 2 ) fS^m 

\<r>A > u-^'yx^T- (1104) fcm2co-<yb o - 
fyxif (110 5) t*wiJt«^$ftTfeO, fr 

lE^l O-f >h"-f>-Xif (110 4) tfifES2« 
-f yh-?>xif (110 5) kO^{4, H3<7M y 
b-ryxST- (110 6) ^^LTSffiSft^S^T" 
*-)t. tulE^K H2«o-f yt-^"yx*T- (110 
4. no5)^ yb-^yx«jti:§i5tttrfEll3(7) 
>f yt-fyxff (110 6) o-f yb-^'yx^it 

S[gpt«stt^mi>iii i <7)*^0j!«¥ff mmm.f 
^■ixx'hh. 

I 0 0 2 7 ] ^fc, H 1 7fi0*^HJ!i4, MfEff^Nffl 
fi-t^^MUTfi. MIEmi^^yb-ryxST- 

(1 2 0 2) &VlulES3^-f yt-fyxlf ( 1 2 
04) t, lulEm2<7)-<yb-^"yxSi^ (1 203) 
SVIufEm3<7)-f yh-j-'yAff (1 2 0 4) t(4, 
^ft^ftJ?f£cOjf**t^V^TfS*ffitc»tTttMftS 

m»£jft£-rsm 6co*HHHto^tfaaM^TAwx 

[ 0 0 2 8 ] S fc. Sg 1 8«**0J5(4, mfE¥if»^ 
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imimmm? a>v9 ( 1 4 0 2 ) x~h *) , mmiam 
mmy dv? ( 1 4 0 2 > i±, jEisfi ( 1 4 0 4 ) 

fc s mfEJ±€S« (14 0 4) i(*atSl©-{ 
y^-rV y7/kh7^TA~tIiT*l. I DTI 
6(1 405, 1406, 1407) fc Sr*L, MfE^ 
i: t, l^co I DT1S (14 0 5) (i^ffiMA^jS 
^SJtfiTffiSaj^ST- (OUT1, OUT 2) t,ztm 

§ tiT 1 ^ m 1 - 4 co^bjcoi ^tifiwmwsmifc 

[ 0 0 2 9 ] ifc, $ 1 9«*H0fli±, mfE3¥ttfiffi« 
^<t^Hl, H2, ^3<7)IDTtI 
(1405, 1406, 1407) £3¥tt*lffiStoZ>£» 
M^TIS LfeUft - KMcO?ffii5M7 * A,* 
0 , frlEU 1 CO I D T1S (14 0 5) cOHfflfcff 
IEH2 , H3C0 I DTtI (14 0 6, 1407) 
M§ix, frlEHl CO I DT1I (14 0 5) 
fc^T, frlEJKlCOI DT«« (140 5) siit^-rs 

Ci^liWmff ( OUT 1 , OUT 

[ 0 0 3 0 ] t fc, »2 0^)*%qH(i, f»14fM 
(240 2) ^&<£i3ll. SS2. SI3 
(?) I D TUffi (2405, 2406, 2407) £$tt 

W&y < )V9X'h 0 , infiEU 1 co i DTti (240 

5 ) C0MMtMIEH2 , SH3C0 I DTtI (2406, 

2407) ^isasti, mum i^id mm (240 

5 ) (i, aiftc^fj I DT1S (24 1 0, 24 1 1) 
fcJ: OffifRS^, MIE^S'J I DTfS (2410, 24 

1 l ) co'J?%< b i> 2o{i, -eti-?'ix¥ftfSAAffi^t 
a^iS-f-ii-fiiTif^tB^ffi^ (OUT 1, OUT 2) 

£&r § fir ^ 1 m 1 8 ^*^HjcD¥if mmmtrr* U 
[oo3i]t/i,ii2i <7)-^wm, msmmrn 

y <)V9 (2502)i\ ^<fc^l, H2, H3 
CO I D T1S (2505, 2506, 2507) £3¥tt 
IMcOfS»ftt^TffiMUcSft- Fffi^ttfl 
ffi&7 4 /l^T* 0 , fllEIg 1 CO I D Tli (250 
5 ) COMffltluf Ell 2 , m 3 CO I D Tmm (2506. 

2 5 0 7) # J fflM£;fx, Mf EH 2 CO I D TflSi (250 
6) (i¥«A*Sffl^co-^r^^(±¥ffiSffi^4B^ (O 
UT1, OUT 2) (^frfcSSRSfnrfcO, |fflES3 
CO I D TWM (2 5 0 7) (iWMA^S^ffi^ £ 
tMrMaM^coflHr ( OUT 1 , O UT 2 ) liZWM 

§ tiT i ^ m 1 8 co3ts^Hj!coTSf m n mm"' ^ * ?$> 

[0032] ttz, H2 2cr>#milZ, IfrlETffiM^ 
(±, ^«*SR^- (2602) -4cO*HHJ5t7) 



[0033]£fc.S2 3tDA^HJ(i, frfEWft*^ 

(2602) (i, ai*cob5y^^^ffluT«j«§ti 

S*Kffl"C*SSS2 2 co^HficoTtrMSJl^rV^ * 
[0034]^, H24 C0*||Hgti. mfEfifflHI&co 

^«Sr< t i>-m\ m»^-y^aacof^ms±(; 

JFMLTIulEl^*S^WSt-|»;t(cJ; 9ffM£;fx§ 
gSr' W ^ itS fl§J£T"S> 5 fg 1 -4 co^BJfco 

[00351^5^,^2 5C9#3&HJ!(i, |frfBmJfT^"-f 
[00 3 6] ®2 6C0*ISHgii, ^1— 4C0*H 

aflcov ^'ti^coTirMaJfliSTAW x i mi fzT&ms 

memx*foh„ 

l 0 0 3 7 ] ttz. W.2 7 commit. frfE¥«fMftja 

mmmm&-timm y <uv? (2703) ts*v/& 

tdi^iny 1 M ( 2 7 0 6 ) 1 8<?5*SMB<VFfl& 
SalMftrA^ ^^fflv^»2 6 co^^H^coTifM^ 

smut* 6. 

[0 0 38] ^fc, »2 8(J5**HH(i, ItffETffiSSJH 

»Ei»*»jjtt5iai»iiSi5 =t v/t imsm mmt 
izm 2 2 oxmiwim n mm?' u * z m \>^m 2 

[00 3 9] »2 9(J5*%HHtt, HIS«Kt, m 

nmmmzm^hi-zTMmmm^mt asst. mi 

[0040] S30(?5*f|BB(±, 
*^.&^lulE[ii^S^co^< t l>^~ftifriFmm 

TMrnATi^rsttzimii^mft^m^izmm^ 
iztmzti, mmmcommmf&ftzi&mi-mm® 
$$i$mifz{m®$&x'foz>» 
[004 1 ] £tz. %3 1 m-^mt. im^Ats-t^ 
A^ffi^t, m^^th^m-b^L, mix 

^j5ir?SW'mlEffi*S^co^< t i.^ffi**"Wi 

Axm-t M±¥§m&jim=?"c$> ^mmm^-comni 

TifMA^ffi^ mt fz (±fflE¥tf Mtli^Sffii^ ralcoff ^co 
[0042] 

immmmm otk, *%bhcomsco^j,^h 
[0043] (hjsco^s 1 ) iiiT, wtmmwm 

m 1 cOTtfSaJf *r'AW Xto^THffi*#HSLTlU 
f#rs . H 1 tc*^0J5coHffi^o^ffi 1 «fiS^M«f 
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iftr^'-Y X10K1 ¥SM«f 1 0 2 fcffifflESS 1 0 

I ffiMaj^^te¥«AtfJ7JffifT'£>l>tf} 
MfOUTL 0UT2tS,l.„ iHijS^m 

[0044] i-f . TffiMft^aT^W Xcr>r\y>xm 

. 13 o (:^ti*(7)#ttili7 ^ 2 o l 

ccw t x a , => yxmmmtt ht wo mmm> ~> 
tz, iitii, m2iz^i-nmzx^7>xm&<DMffi 

iff'yk. m2i l zav>x. w&Bmfcy < )V9 2 0 1 

)V9 2Q2 tmM.mt2 0 3. 2 0 4 fc [ZX DfMSft 
li o «««»7 4 2 0 2 ^A^ffl t ffi* 
ffltolf £Jg£SjfcSfr 2 0 3. 2 04 Wmth uiCi 
0 , 5¥ttlftB«7 ^;^2 0 1 cOS£j£#fc J: 

[0 04 5] 03 (C, iil^^i)t*2 0 3, 2 04 
£0. 1 pFU^7-f;P^tt^t. H3t;^U 
T\ ( a ) f4iUi«Wfct5(tSfiB/<5 >X!ffttT* 

o » ( b ) i±ffimMi,zm&{m^y yzmerrb 

£ft««|ft|i:l/t#«fc.}:<HRl/0*6. iot. A 
[ 0 0 4 6 ] <JC£ S *IWf?J^Mg 1 (=t3(tS¥W 

xcDmiftz^ixmmzm^xmmt 

ffiSiffif ifer^ x 1 0 1 coKjffll^^^-tt^T-* 

izmix lijM'f- ts&im-t (rMrtm&ftk x s 
fc-fttzm^xm-tztizx mmx%ht^tfz<, ip 

«f 1 0 2 £J; i d 1 , i d 2 t LTM 

MfOUTL OUT2c0^tl-?'iXtHi)^§^-ft 

Hffift icl, i c 2 fc LTfi#t-£ 21 £ 

0. ZtrMttmmStfti el, ic 2**A5^»^ 

[0047] Lt, ^Bj^HJg^fJtli, fifflHI 

m o 3m^mmmzauxmmnt ixm^i 
xw-mmm^ i o 2^^ffi4Htij£^^gfi^)&* 

icl, i c 2fi0-f yt-^yxgrflfSS-fl 0 2* 1 



b-^yx J: 0 U£< -th^bliZi. 0 , ^fflfi^M* i 
cl, i c 2 £ffi»t & i t * 5 T"i & . 
[0048] jyjJKHJ LtzX a (c. ^BJWfiiOT 
ftfAW XlOKl \mm% 1 0 3 §rfflUT|5lfflfi-t 
»icl, i c 2 SrffiS-t^ 2: fc t i 0 . ^7 V?M 

[0049] *mmmmxi±, xmicom^± 
^wm.x^m-xhhK^'f i ntj> o . a^ro 

cOSf-(i¥SfMAai7j3fflf-T* h ffi^Snf O UTl.O 
U T 2 "Cfc 0 . tfJTjSSflSKti&fflBBI 1 0 3 ^S^§ 

{iWMAmTJffift-S, S A^SffifT-S> 0 , ffiTJf JJ^ffi 
f{^¥»MA*7JS5fT'fcl»ai*SfT* , 9. 

^mzimmmn o 3*>«^§^T^Ttitt»^v\ 
[0050] (mmmm2 > ot. 

)Ux5o ms^zaux, w-mmm 

&T'W x 5 0 1 ti. ¥«rS*f 5 0 2 t fiffiHK 5 0 
3. 5 0 4b\£S.*)Wf8&1Xh. ttz, TffiMSf-50 
2 KtJV^-c . A^ffl^Sfii¥trMAffi7]ffifC-* § A 
TJfflf I NtJj 0 . Hi7Jli^fflf(4¥«fMAai7]Sfr" 
fcSSMUfrfOUTl,. OUT2Tft6. J^±f3«fRt 

[005 1 ] *^0^c7)¥ffiSftMI«TAW X501(Ii) 
Wt, ftffl0S35 0 3^FJT^Jl«atfc^TftffiE 
S^h LtlfLtffilSf 5 0 2^A7JraiJ£& 

M«f 5 0 2*^A7jSrafllJ^^^»I^* i d 
U i d 2ct)^ > 't-m X 0 fcffi< L-Ts fiffl0S§ 
5 0 4^FJf5E^JH«tfe^-C*®IU^t LTI&ff LT 

¥ffiM«f 502 fr^ttiiwmzwzmiBm^i&ft i 

cl, i c 2<?)-{ y t-^^^ff If f 5 0 
{li^)Sf-ffl&^^^»fl^^ idl, id2^yt" 

-yvxi. 0 fcffi< -f S 2: t tc i o . Nfflff^^ i c 
K i c 2&i£«U A'7yx#tt«ftix^¥ifSftJtl 

[0052] (9mmM3 ) JiTF, 

5 3 cOTHSaiS^rV ^ X (c-o V 0ffi& #h§ t T IS 

Hj-rs 0 2 2tii mmtix. ±M«tw 
ffiis&^t- . h 6 iz^mmmmmm 2 n^mmm 
: &T^x6Qi(r>m$L?t^t» me^zaux, w 

i«ig«TA-< X6 0 1 (±, ¥SfM»-f 6 0 2 

6 0 3 t= J: >9fl|^^*T.S „ ttz, ¥tfM«f 602£ 
1 , A Affl^Sf (±^¥ffiSAai*SfT* !> A7J 

I NT'S) 0 . ffi^fflOsoS^fiT^Atfi^SB^TJi 
Sft^Jiifif OUT1 , OUT2T"fcl> 0 Stt. fifflHI 
0 3(igM*lB6 0 4 IZX £?«f fU 
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T\ Aiijfeft) T"$>D, *<9fiSH£ffc»i: 1 8 0 * Xfc 

& 0 ttz, zzx\ Afiiis^^, ^^{iaB&gise 
set^m x^mm-ti z t 5 . 

[0 0 5 3] mz, 0ffi£ffl^T, ffiMSfAM 

x 6 0 1 *wm-z o 07 ( a ) o 

A^ffi^ I N^Tffiffi*^ 6 0 2 izm^-m i 

c 2 kHiMl^j&fl- i d 1 , i d 2^*3*1.6. 
^r B 1^ES§^x^fEMW6 0 4(i|5lfflfi^)5g5 ] - i c 
1 , i c 2 i d 1 , i d 2 fc*f LT, * 

ft-fixH&l>»#k&l> 0 [Sfflff-^jSWH c 1. 
ic2(cHl/OJ:, 07 (b) tSti^C, 
OUT1, OUT2cr)^fL?mz3cW1fl<7)A/4m& 

h , RfflfttJ£# id, i c 2^"£t}^ffi^O 

UTh OUT2(cfejgS^S^i:(±=5rV\ 
[00 54] Sfc, HUlfi-t^ idL i d 2 (cffi t 
Tii, f5iIM6 0 4^^T"fSSfS*B* i 'IS(t^^-S. 
£#>£;f»0 U T 1 , O U T 2 Wlfcifc»®t& 
A / 4 ilgffitfffiffi § *ifc»JS k =3r o T 30ij5*M3 k 

LTi&#LT, aj*sa^««ifflt:s«-s^ yt°-^y 

Zitt-T>tZi£~3% , idl, i d 2(± 

EfcWf-OUTl, OUT2tCfrai3ill>» 
[0 0 5 5] filil^Lti a *^BB^Htt^JBJB 

mm 6 0 4 Srfflv^ i 1 £ J; 0 , ^fflfi^j£*£ffi« 
■f S ; k , a*? y.x#f£offi ^Fffiffl&JS&T 
rs-i X Sr HigT" #5 i <AT* 5 . 
[0 0 5 6] &*3. *Mft^M*t£UTU:. ffifflEffi 

[00 57]^^ 

nm-> * 9 - yimm^mm^mnzjfM lx. z comm 

#M*fflitZ> Z b {z X Vffif&Zti&ffiMTJV xftlz 

?-b lx , Tmmw&T^ x^mmit, st/« 
ik£>mmx'$z>i>cox'$>z>, 
[0058]^, ^mmmmxn, A^Sf^w 
mrnti. m-tiVm^zT&mbixmmtfzfiK am 



^\ ttz. 7jim=Fb&jim=Fbi>fc :s mmx'$>^x 

[0059] (HSfic?)^4 ) OT, *^BH^IUft^ 

S4 coTffiSaJSiSrv ^ 7, iz~d ^xmmi^mixm 
m-th. zzxn. mmtix. ±M«tw 
fflfig2r7Kt~o us iz^wmm&mm a co^mwam 

* 8 0 1 li, TffM*^ 8 0 2 t fifflHIff§8 0 3 

I NT* 0 . tti^ffl«ffi^(±¥«fMAffi*ffi^ !> ffi 
WOUTK OUT2T&I.. 
[0060] fiffl0S8 0 3(±. ^ yb-^"yx»^ 8 

04. 8 0 5. 8Q6liZ£*)ffif$tZtl&. ffi^ 

SfOUTl, ouT2(i-Him-Yyb°-^yx3g^- 
8 04. 8 0 5Sr^tTfSffi§tl. yt^^'yxlf 

8 o eiia^s^p^SM^fi. fiffl0j?#8 o 3(±aj^ 
^uzmmztLm&b%& , zzx\ a>\:-?v 

xm? 8 0 4 t 8 0 5 cM ^ t-^^f4H*±H t« 

vxcoiMkUlZ. A yf-^"yx|f8 04 . 80 5« 
-f > t-r k Stt^'iS k * & . JiLhcolftS 

k-T^ i k J: OWBS-Tfl^Xas^iffPSfl^-S 

[ o o 6 i ] act, ftfrw^-f yh-^yx^&fflv-i 

xcommz^xmmti. ma. *%m<n9m/m 
M4 izmfh^mrnsmm^u xcvmimwmxfo 

&„ 09 (a) j;^WMW9 0 liiayfv 
■9-9 0 2, 903, -fy^'^^9 04k^J: DffcSiSft 

5. 09 (a) t^-tidt. AM^INWfH 
8 0 2 tff^^ i *iA^§^l> k . ¥SfMS^^ 

^{i. ^ffiff^^ id, i c 2 k^lMi^Jt^ i d 

tlh A vy? 9 9 0 4 (±Hi&fi^4J- idl, i d 2 C 
KtT«MStM9 0 5 ^ffMt-S . 
[ 0 0 6 2 ] 09 ( b ) tdMMt-^Jfcfr idl, i d 2 
(cW-rSfiffi[HSl9 0 l^I0SS&^t-„ Mf^fig 
^•idl, id2^MLT, -f y^^9 0 4(±{KBS 
*jS9 0 5 &JFMt-^«T\ ffiTJffi^OUT 1 Tt±, 3 

yry9-9 0 2k^y^^^9 0 4<7)-a5k*\ m^ffi 

^ OUT 2 T1±3 yf y-9" 9 0 3 k y^ ^ 9 0 4 (7) 
-SEk *\ ffififfitcM tTMMS«0S§& ffMlf-!> - k 

^«o£ff k J: ^ tzmrtZ Z b i,z X *) , FJt5EOJ5« 

st^mHt^^ idi, i d 2«i, mmmmixA 
t^KftjuQ^zimztii, m-h. gsm-fy&ftizm 

LT(±, 07 (c) X^Ltzm^bm9,±MUzts:h , 
09(c) t^fflff^-^ i c 1 . i c 2Hzmthffl& 
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m%9 o i<?)mmm^» mmm^m^mLx 
a. outi touT2t{±{aa'iBii:et^D. -fy?" 

??yX9 0 4J4l^f-f-J&5H c 1, ic20HLT 
fifS»M$r ®j£t 5 - t < . OUTUOUT 

2t(ina±^-7°yt^i> 0 ;:t-f^?^9 04 

O-Sflfcii. ««ifi*9 0 5S b ZMmth 

(09 (b ) mm) . 

[0063] i TfrMAK^S^OUTl. OU 

o 2. 9 0 3(7)-<yf— yyx%+ 
v mzm\-th ztizx*). mmmfcft i c 

1. ic 2(4«iMC:M^:fu TffiSASftfjaB^fce 

[0064] *%HHcOHSS<^ffi4fc:t3(tStiaa 
BKtt, HI 0^-ffMTti^ H 1 0(4, #2&BH 

mmxhi, hi o ( a > t^-t i 3 ^cm^is 1 o o 
i (±4 y^"? ^1002. 1003, 3 > fy^r l o o 
4i:tcj;'9«§^| )0 HI 0 (a) [z^-fXoiz^ A 

-hm- i Nfr^mmm^ s o 2 wt^M^ i aaas 

2 b iil&fi^J&fr idK i d2*«{fj*3^6. 

i d 1 , i d 2 &n LtWtM 1 0 0 5 * 

[ 0 0 6 5 ] H 1 0 (b) £H»ft-*M# idl. id 
2 ^M-rSfifflHI^ 10 0 1 cO^flBEIS&SrStt. H 1 0 
( b ) &stt J: ■g iafflf-f fi£# i d 1 , i d 2 fcW 
LT(is ^ Vf>t 1 0 0 4 limhmm&ft i d 1 , i 
d 2 1 0 0 5 £JFMlf-SO-T\ iftJj 

SB? O UT 1 WT(i, A V?9 ?1002t3yf>t 
1 0 0 4c7)-S5fe*\ EU^ffi^OUT2(fflT"i±, >f y?" 

? 9 1 o o 3 1 3 yf>t 1004 ^-sufc t\ mm 

d 1 , id2(l SiMtM-f yt-^XX#*&E|JB 

»£ix& 0 Bp-fe. ^Ififf-^JS^ idl, i d 2td»LT 
(is H7 (c) -c^LfcB^fcH^iaitfc&S. HI 
0(c) tNfflfi^M^ id, i c 2 (cPff SftfflHI 

s&i o o icommm^i^-t. mmim^zmtx 

(4. OUT1 tOUT2fcii(3H'|5]€fit*0. 3Vf 
y^tf 1 0 0 4 iilBlfflfl-SHfefr icl, i c 2 £H LTfi 
ftSa^MtJ i b #2: < , OUTltOUT2 
tl±mW±.$-Tyk%&, c\c\X\ nyfytlOO 
4cD-S5fci4. (Hi o 

(b) #33) . 

[0 0 6 6] iot, ^FffiMAtfcWfffOUTl., OU 

T2 tfiSfiffltc^ratEg^fii.^ yb°-^"yx»^i: 



LXco4y-y-7?i 002, l o 03<DA y^—fyx 

c U i c 2(iSiffltSi££fi, smmxftjiw?£ 

[0067] SUMWlfzX a (c. *f»HfficoB£J 
4 tfcftS^ffifMftJWliS-fV^ X(4, GifflEI8&fc LT 3 
^^yu-^yx^SrffluSittcj; 0. Rfflff^ 

[0 0 68] ^fc. *HjfifiOJg®tt3V^Tfi. ffifflHISI 

ZMf&tUyv-yyxm^b Lx<nA y??9, r? 
y-f'y^flft^SiSiiiixtfSI. t, Wii^< . S 
fc, -fyt-^yx«^8 04, 8 0 5^«^fi&^® 
±|ilti; LTV^>6\ -ixJi^-f t til] t?foZ<8g& 

. ®s&mmzx >0Mmizmiiiihhc7)x$y o - fiffl 

[ o o 6 9 ] ttz. {mmmmm-^i^u±. 
MMtxcofrmm^ -;ymu a a $:mxm&ix t>m 
h%^i, T&mm^ tfm&i § n % mm*?; ^-v*r- wz 
ftM$iix^xhmfo^\ ttz. fifflsB&^-ajs, 

[ 0 0 7 0 ] *ldl^BIB'C(±, AtjS^&^¥ 
ffMtL, ^Sg^^WStLTf^t/i^ A7JS 

^i^FMtj o . ^^m^mmxh ^x^mh 

[007 1 ] (9mmm5) iilT. **BJ!^»fe<7)?!5 
H 5 e^FIg® ffijg^ ^ x ^ HM£ #JB L X M 

sit^^-r,, hi i t*^0fl<7)Hffi^S5^tifSs 

Mf^^l 1 0 1 «*M£7j^r\ HI 1 tfcivt. 
fl®IS*f^^l 1 0 Hi. ¥ftfM«^ 1 1 0 2 

tftfflMi loattiOffifig^s. ttz, fli 

3fS^ 1 1 0 2&BUT. A^flOS^ii^ftfMAtH^ 

s?-cftSA*ss? i NTfco. &MmmtT&m 

«?"C*Sa}*«?OUTl, OUT2T*S. 

[0072] 1 1 o 3(4. yt-^yx*^ 

1 1 04. 1 1 0 5, 1 1 06(cj; DfflJS^ix^o ^fy 
t-fyxff 1 10 4, lio siitfMi^K?!] 
izmistzti. A yv-yyxm^F 1104. 1 1 o 5(7) 
41*1 1 0 7(4-< yt°-^"yxn^i 1 0 6 anxm 
m^n. fofflmi 1 0 3{z&jin5^rmzmm%iim 

f&b%&„ z\LX\ A y¥-yyxm=Fi l 0 6o-fy 
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04, 1105^ y^-^y^mmtmmmt 
3r& 0 ttz. Ay\z-yyxmF{- 1 1 0 4, noso 

s z t iz x ^^mi-^mmx^^m-f^m 

[0073] mz, mm^A yv—yyxmttm^ 
x , xmieyf&zmM&T'V ^mmz^xmm 
th, Hun ^mm^mLmm^.T'yu xcomi¥ 
mmx'hh. mi 2 {&) iz^-tx a fiffl@8& i 

2 0 1 fid* yf? ^1 202, 1203, 3 yfyf 1 
20 4bi*zX*)mf&Zti&„ HI 2 (a) t^ia 
fc, ATlS^ I N^T«r»dM 1 0 2fc#fj&iH 
^A*§til>k, 1 I0 2i^li. isifflfi-f- 
«»icK i c 2 fcMi^Jfcfr i d 1, i d 2#tfi 

HI 2 (b) Cltifrfi^M^cMLT, ffiffl 
W120 1 . HI 2 ( b ) fcjjrti: 

3 fc, i£iWI#J&fl- idl. i d 2 LTii. d y^" 
??1202fcl203 <7)KM * 1 2 0 5 IllSIIfi 
btzhtdsb. Ay-f 991202, 12 03Offi£+# 

A# < i 1 1: i 0 , ssfiMtc^-*-* -f y^-yyx 

^±%<-fhZ\bif%, H»ff^-J&5H d 1 , i d 2(± 
tfiTlffi^OUTl . OUT2fc€oiSfL6. 

[ o o 7 4 ] * fe, ia 1 2 ( c ) mmmmizmb 
t, 2 o lcommmm^i-, mi 2 

( c ) iz^tX a fc, Nfflff icl, i c 2 ten 
LT(4, dy^'^1 202 t 1 2 0 3<7)ffiif£l 2 0 
5i4{SS»&t&^^T\ d y?9? 1 2 0 2 fc 
aytfyyn 20 4co-m, Ay?9? \2Q3bziy 
r>tM 2 0 4 cD-gP t ^'FJT^^Jf i^i: t=±3 E?W 

mmm-t § x a Kisft-rs - 1 ic* 0 , Nfgfi-t 

jfcb^fSWCSt^ifl. ffid»OUTl, OUT 2 
fcfcjSSsh.fi;: i: (43:^. ;;t'> 3yf>fl2 04 
(D-U b ii , ^WWCM^JSS^ 1 5: § -:£ff5 i t Sr gift 

"f & (HI 2 ( c ) #EB) „ 

[ 0 0 7 5 ] ttz, ^m^immm, m 1 3 t^-r 
xcmmmmxfoic hi 3 (a) (^-fiat. & 

fflESH 3 0 m^yry-tl 3 0 2. 1 303. Ay 
^^1 3 04{:j;t)«$W t HI 3 (a) fcjjr*- 
J: a \z , A^lSd^ I N^¥M^ 110 2 fcfi^M 
* i tfAJlZtlb b , TffiSHT- 1 1 0 2*^(4. Nffl 

ft-^j&fr ici, i c 2 tmmims&fi idi, i d 2 

jiftfcfJ .013(b) t^Mlff ^Jjfcfr idl, i 
d 2 tTfifflEK 13 0 1 W^fffilUK^^., H 1 
3(b) l/ZTjk-ti. a fc, |£§MI^fR# idl, i d 2 
MLTi4, rjyr'y-tfl 30 2t 1 30 3i0fSi!fii 3 
0 5 (4fMMf ifi* t^ft, 3yf>tl3 0 2, 1 

3 0 3 0M£-HfrfrZ <~th^b{zX 0 , SEfflffltStt 
£ d y t-fyx £ A# < -t £ i b ifit , HtMI^i&fr 



(4£tidJif5^0UTl , OUT2t:^l§fLS. 
[0076] ifc, H 1 3 ( c ) tlsJfflff-^Jt* i c 
1 „ i c 2 £WLTfifflEIS& 13 0 1 c^ff 0ff££^ 
to 113 ( c ) iz^-fX a Nffifl^M* icl, 
i c2fcWLT(4. 3yf>tl 3 0 2tl 3 0 3<7)ffi 
3 0 5«4fMffiSffi*t^^*l^T\ ayf>t 

l 3 0 2 t>f y^^ i 3 04(D-m. ^yfyfn 

03tdy^^^l304 co-gp t ;WJt5e«JIJ$«£ 

0. |5|fflff^^(4gtffltSI§§fi. Eii^S^OUT 

1. OUT2£.&MZtLZ>Zk.lZ%\\ ZZX\ Ay? 

9?\3 o 4^-§pti4. mmmzmmmb^h-n 

mbZimth (HI 3 (c) «E) . 

[0077] iiiiim ifzx a 
o^)^ yt-ryxifjffli^ ; b iz x o . mmm 

[0078] Srfc, *Hifi^ffittiV^f±, 
yr'y-tf^«^S«(4^tlCPI§ t.(7)-C14^< , a 

^ yt-^y^if iio4, 1105 sos^ffi^ 

H«±|Blbi LTV^^. ifLfi^-f LtRtT&ft^ 

[0079] ttz, wmmm^ti^^, m 
Mm-kx-tDtemmM*?* ^r^im^xms&ix m 
h%^i, Tmm? tfmmz ti & mft* viz 

» 1 9 - y * mkmm\m±. cm t t , ^ 

<t«*«tJii-«. - fc t=i 0«jj£S^S»[Ji t^A xHz 

m^tm&bt^, zbizx'o. ^wm^mmsm 
tfi9mx^hi><nx'foh« 

[0080] ttz, ^mmmmxiz. a*s^&^¥ 

K^^b&JlVm^bhlzmmxfo^X 

[0081] mmmmb > j^t. ^wmmmm 

M 6 ©WMSifV ^ x to Hffi^ #eb L T IK 

V^^tO^Tii^i . H 1 4 t^^Hgso^fjia^VS' 
^^soffiJ^Sr^-f-o H14C^MT, TifffiifMi^rVs' 

>r ^ 1 4 o i {4. T&mm^xfomvtmm&y < )v? 

140 2b\mm%140 3bi l zX r )m®LZtih» t 
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tz. wimmm.7 <uv? 1 a o 2k&ut, amicus 

^ii^WMAffi^S^T'S) 5 A^iffiff INtfcl til 
TJiJ IMTOTfrMAtiM^ T"£> § tti^Sg^O U T 

1 4 0 3^11?|lS„ 

[0082] witmmmy aiv^iao 2 a. ffits« 

14 04±K, fgl, S§2, S§3<7My?-TV i^/P 
h5^fa-tiS(OT, IDTmffih-tS) 14 
0 5, 14 06, 1407k^L ^2«^1I1 
408, 1 4 0 9 bl<z£ >9}&&£tl£„ H 1 <?) I DTf 

s 1 4 o 5 (7)-*co«»gi±ai*Sffi^ o u t i iz&mz 

tl, IS 1 «9 I D T€S 14 0 5 Offi^mS^iiffi^S 
^OUT2fcJS$e§if-l^ JS2, S?3<7)IDT1; 

11406, 14 0 7 <r>— -ftvMW&i X^iWf I N iz 

mm ztL, mmm § ti h . ti±<?« t -r § - t k 
<fc o^¥«fM-¥«Affi*ffi^*#-r§¥firffl©isi« 

[0083]}^:, :*^<9$J8fci5 ft STOCKS* 

rfM^mmtsmmi^t* hi siast-tora, e 

fflESI 14 0 3fc LTH6 KiSttiffl|lH»6 0 3 fcfflv^ 
fe^ffiOTffiillSfflSif X 1 4 0 1 cOftttT&S . Z 
■IT", fiffi[HS&6 0 3 £!»^-t«eg»J»6 0 4<7)ft§ 
fiA/2T'*D, fifflS^t LT^fiffl*(il 80^ T 
2fi&. HI 5(cfcUT, (a) itmmnTh 0 , 
( b ) Jijffi«£<7)»SA5 yx^ttT* 0 , ( c ) 14 

* ? y *i*tt h . a 3 2 t^-rtM* 

m IX t , 3I3i^i«^*Il|^««fi* : 5 d B fi« 

[ 0 0 8 4 ] &fC, fiHiB 6 0 4 <?)J|$ fc&ffcS-frfc 
^tOV^f^flHi&lTofc. Hi 6tc^toii, SiMIS 
B6 04^3*SEifc^^y^#ffiT'&S. HI 
6 fcfc Wt , ( a ) (ifiipgy ^ y X#ttT"J) 9 . ( b ) 
{ieffl^"5yx#ttt'S>l. 0 1 6 0 1, 1 6 0 2 

sft/JMlTS) 9 , 1 6 0 3, 1 604 (i^tl^tl*»g<7) 

£ , (4 , f£*c05¥ttfiffi$c 7 -f )V 9 \Z is Yt 

J:0, fSMMJI^A/4^3 A/4S0IEHT. 
yx#tt^«LTV^ 0 fifflS^3A/8*^ 
5 A/8«ffiHi:-f fC, fifgA'^yxifttt^iSJa' 
- 5 d B~+ 5 d B , ffiffiv^yx^fttMiS'- 0 . 5 

• ~+o. 5° ^tEBt&siOjyffft^yx^tt^' 
[oo85] mz, imm$L<7)imm%£m^fzm<7)m 

ttSr^o H 1 7 KiKt<7)(4, SffllUfiS- 14 0 3 2: LT 



H9tsrr&fflias&9 o i zm^tzm^mmsmm? 

AMXl 4 0 1 5. iit", 3yf>f90 

2. 9 0 3«Jf^y^yx|±CgL Cg2t4HJi± 

^yx^Qi^idKlSffSftTl^,, ifc, -f > 
^'^^9 0 4to^fy^';?^yxLbi4, cgitLb/ 
2, Cg2J:Lb/2 cvmi^mmwmimm^z 
%&i.olzm9t$tiX^l a 
[ 0 0 8 6 ] H 1 7 tCfclvc , ( a ) iiMji^ttT"* 

0 , ( b ) te»M#J$co»MA'5 yxff Kt'fe 0 , 

( c ) immffifficr>izw^7>^mxfo& . 03 2 1 
t jt^r , a? y x#tt(4A^(^»§ 

dBmmmix^i. 

[0087]<Xt, rjyr'y-9-9 0 2, 9 0 3t0-fyb° 
-^>X^ltL/t*l^l?«Srffo/S 0 HI 8^-t 

«{4. 3yf>t9 0 2, 9 0 3(?)-f yb°-^"yx^ffi 

tem-i^yyxm&x'foz* izxn. ^mmmtsm 

TcomtJ yb-ryx(4 5 0 QX*foh<F>X\ *tl?tl 

<n^<ryw&Ay^-?yn%2 sat hi 

8fci3V^*C , ( a ) ii»S^7yx#|fT-$) "9 , ( b ) 
i4fiffl^'5 yxqf ftfftS 0 4fc , 1801, 1802 

mmm^mw ^ y x^mza n 1 giknA±m t 
M'bmx'fo 0 , 1803, 1804 izztLZ'tv&mmco 

8 j; o , mmi^> ¥-?y*.tf2!;j,Tcommx\ >u 
yxw&ifizmtx^i, 

[ 0 0 8 8 ] S ^tffii0fl|Jj!t«0ffifflllI8&^fflV^ 

B$^#e^^„ hi 9^-r^i4, fifflms^i 4 0 3 

t LTH 1 0 t^Tf15ffl« 10 0 1 ^fflUJt^Tf 
MftJM*TV^ X 1 4 0 1 CTflffiTfo h« Zc\X\ 4y 

¥79\oq2. \ 003<nAy*r9?yx<nmL% 

1 , l g 2 immm tmxh 0 , mm&mmmuz 

t5\ixz<7)J ye-yyxi?3 a htah i. 0 kmtzti 
TUJ. ttz, nyf>f 1004^t^y^yxc 
b(i s Lglt2Cb, Lg22:2 C b <7)4i?iJ4±«^ 

[ 0 0 8 9 ] H 1 9 fcisvvf , ( a ) iiMji^f 
0 , ( b ) {iaii^iisoStS^? 0 , 

( c ) (iii^S^efflv^yx^ttTJ)!. .13 21: 
TirjWl&imi.zitKX , ^'7 y x#fi(4AS^ES»^ 

fc, M^tttcWtTt, a5i#«aiiffl(7)««*^5 

[00 9 0] J^C, 4V-¥9?\ 0 0 2, 1 003«-f 
yb-^"yx^'^Li , S:Ji^i?tfSrff'»it 0 02 OK 
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5cf ^(4. >f V¥9 ? 1 0 0 2 . 1 0 0 3(7)4 

^ix-e'^ffi^#l4^ y\z~yyx\i2 sat tTV> 
4„ H2 0tfcv^T, (a) (4»A'7y;M#tK"& 

9. ( b ) (ifiCffl^'^^^tt-CfcS. Sfc. 2 0 0 
h 200 2{±^tim*HJfi«®ffi«^tt^B«7 -f 

toftAffifctt^ffiTfc 1 / 20 0 3. 2 0 04(±^ 

[ o o 9 l ] 02 o J; . n« y e-rxx#2tJ. 

(c, S*Myfyb°-?'/.x^O. 5tlT^teffl-C-ii»g 

-¥yxifi2\;XY<7)mmt~tZ,cr>ifi i. < . if & L< (4. 
IM-fyf-f^^'o. S&T^&Hfc-tfifcr, A 

[0092] aiiiucj: a *%m<7)mmmm 

6 fcisfti. ¥ffii!lWS$ftT A/ * 1 4 0 1 (4. ftfflmft 

mm^mmwrfi z t a^ca . a* y yxtmm 
titzT&mmm «ta/ x^mm-h z b&?$ & . 

[ 0 0 9 3 ] t fc, #I»^FJ-C(4. fiffl@S-§t LT 

fisit&MlK £ ffl Ltz # . *<^S«Shg*^HI± 
A/2t^l»;t^f4Li->„ <T*i(4. fisiSSBgtfA 
/2^^-ffl^^tlTfiffiHIS^M y/? ^3 yf 

»^^ai&M£«2 i o ictm yb-ryx^s 

^■«JB*»6-fih.S^«3TSiS. $U<4. fsiSim<7)JI£ 
*i3A/S«*i^«4, 02 1 (a) [Z^XoiZ. }I 

»w«2 l 0 i(D4yv-yyxi±imvtt%&„ z<o 
%^t(4, H2 2 lcjjr$-J; -5 (;:. fiffl[Hff£2 2 0 1(4. 

^smut. fifflins&fc LTcofeMiiff^6 o 4 tm& 

mnt LT«3yfVt2 2 0 2 fcMMtgS&ttUf i 
l\ i^ffj&fc-f £ifctJ: >9. 02 1 (bHc^-fJ; 

1 0 2^-f yh-^"yxi4X =Xf-r-ho4"tt^: 
0 . -< y b- / y XS^'HilT" § 5 1> <JDT& S . £ <9 
J; d tc. ftfflHIB&ti. >f yh-^yxS^fraS-^HI 

[0 0 94] £jSKK<7)g;3#3 A/8 1 ^ ■Si 

fc(4. ^^fifflfi^'l 3 5° TftOs i«S^HIf§2r# 
Mtl Z 1 £ J: 0 , fiffl** 5 18 0° (c£-3'# . US 
± . feiSHS&co^ § # A / 2 1 < co b mmfc& h . 

ji§ t"# . h h cot* & , 

[ 0 0 9 5 ] SriK *flttom^£UT(4. fifflEIS& 



Jfiiffl. <^(43o?M yb-^yxSH^fflwr 

fflfigL^^y r^ffitcKStio-eti*^. -fy 

[0096] Sfc. effl0J?^^ffM-ri>*S^ti4. M 
t>5:v^L, TfiWP § n° «y ^- y t 

- y & »?)i?imJi± tffM t t . z cotm 
ttm*ffi§ -ti z t {z x ^m^tihWMT a/ xmz 

iUlfer'A/ x fcfltlr A*>f x t ftfttT^r'A' 

[ o o 9 7 ] ttz. ^mmmmx-n, xnm^T^ 

[0098] (Htt<?DJB)B7 ) OT. *^^ISifcfi0^ 
jB 7 <W«f® ftJUSrV ^ x tz-o LT IK 

commmmz^^x^i . 023 (a) tc*^ 

^t. 02 3 (a) KtJV^T, WMiSJU^r'A/ * 2 
3 0 1 (4, ^MSi 1 2 3 0 2 tflffl@S&2 3 0 3 1 1 
±0fl!JSS*i.S. ttz, WM«^2 3 02tfeMT, 
A^ltiOS^i4T J F«fSAai^Si : P-r"S>§A^5ffi^ I N 

x-fo o , aiAffl^s^{4TifMAttiASHi i t"$ ) i» ai**H 
fifflniK 2303 mmzti& . 

[0099] ffiffl[UK2 3 0 3(4. >f yb-/yx»^ 
t'fti. 3 yf'y-^2 3 04. 23 0 5. 4y???23 
0 6tW£m%tlXCD4y?'7 7 23 07 tlzX^om 
ffcZtih* Z<?m. ffi*3n^OUTl. OUT2(4-eil 
fiia>f>t2 3 04, 230 5 ^t/jftft^ft.. 
>f y¥992 3 0 6(4ffi^S^t«^^ix. ffifflM 
2 30 3(4ffi^S^(c«^fLl,ffi«t^l> o 
(C fifflHI»2 3 0 3 W4. M»t u-c^^ y/^ 
?2 3 0 7£%S;flS o 

[ 0 1 0 0 ] >f y/^ ^2306 (4^ttff^^HcM t 
Tfe«f«tffi*2 3 0 8£ffMt-£ o i^T. tii^S^O 
UT1T14. 3yf'y- t f2 304t^y^^23 0 6 
oy-totifi. ^5ffi^OUT2T"(43yry i f23 0 5 
t >f y^^ ? 2 3 0 6 cO-SEt fSfflffitS tTM^iJ 

fflji^rt . ^(4aii# «M§ fc =5r 5 i 3 tlftH-f 5 
it(cj;i9. FJtSE^«^»ff^RJc*(4. Sffiffit 
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tfLxjyv-yyximmjztziSrJS , strata 

(c£l> 0 

[0 10 1] §^(C, >fy^^2 3 0 6{±|^fflm-^JS 

X. WMAffiTJS^OUTl, OUT2tiiIt« 
P^ffi^fil/ yt-^>x»^t Lt«3yf>t 
2304, 2305to-f yv—fyxi-tft/b^Mfc 
mftl Z t \z X 0 , Nffift^^iiftiM^S^S 
*U WSAffi^ffi/tfratSftSifcti^ 
[0102] ISJLhUiHJUfcJ; a t, *H*tf»B!8fc:fcft 
-BfiffiIUS^2 3 0 3(i:3yT>-9-2 3 0 4. 2 3 0 5 fc 

>f y y? f 2 3 o 6 t «t ^ms^Jf Mcfctts^jf [i] 
*u g-£HI8&fc LT?M ^2307# 

[0 10 3] Sfc, >f y^??2 3 0 7fi, -iV??? 
23 0 6fcffiOatrii:fcWC*5. AP*>, ^ y?'/ 
? 2 3 0 6 2; -< y ? 2 3 0 7 <7)<&jft-f ? y* 
23 0 9£fflVtfUfJ;V\ i(W*^K(±, AV?9 92 

yd?? ? 2 3 0 6 , 2307, i^fiSM y ? 2 3 0 9 
c^y^^yX^-Hx-fftLb, Lm, Ltffh 
fc, Lt = (LbxLm)/(Lb+Lm) fc^rO, 

yr?*y*fl>€*/Jv3 X 

[ 0 1 0 4 ] ffl L, £<Z)*&&Kfi, FJr^Jli&i^SW: 
-£l^pM&£<, ffl*>, 3yf>" t f2 3 0 4, 230 5« 

304, 230 5, 4>¥99>X23 OGfcJ^JlM 

^#OM?iJ4±«M«i$[f 1 , f 214, f 1 = 1/ { 2 

ttX/ (Lb/2 ) x/ (C g 1 )} , f 2 = 1/ { 2 
ttx/ (Lb/2) X 1 T(Cg2) } ZZX\ 

msmmt lx<?)4 yf? 92301 * t , 

t LT^M?iJ*fiS«f It, f 2 t (i, f 1 = 1/ 

{27rX/(Lt/2)x/(Cgl) }, £2 = 1/ 
{2?rx/ (Lt/2) x/(Cg2) } Jl* 1 

[ 0 1 0 5 ] \mmn23 0 3£tt<»lJ4tjljg 

ffiTJSffi^OUTltli, 3yfyf23 04t^fy^ 
?2 3 0 6iO-S3fc#\ ffi^Sg^0UT2T(±3yr> 
•9-2 3 0 5fc-fy^'/^23 06t0— ffitfiffit 
MLTM?iJftS0fMMLT, rjyr/-9-2 3 0 4. 
2 3 0 5fiO«fflffltC*N-5-f yb-^"yx^'+^/h§(t 



tuts. mmimf&mH&mxz & 1 1 / mmmtxh 

<I£T\ ^y^"^^2 3 0 6«-^t{±, 
[0106] *HSfi<!OJBffitt3(tSllI8&fil^iii 

x<Dmm^w%tmm±m txhms. *fmt mm 

t, Wifc^5 y^m^^h TtfMffiJliSr'A/ x 

[0 10 7] ^fyfc"^/xt^tU«3yf 
y^coffic g 1 , c g 2 SrH«±|5] 1 1 1 , -f y t-/ 
y^s^tLT^-f yy^^^fiLgi, Lg2£ii 

[0108] (mmmms ) ot, ^wmmmmz 

mz^^x , ^mmm^t LxwrnmsL? 4 >v?im 

M^C-9Mta\^„ H2 4t*^0^¥fti®SJg 
»T^X24 0 1<?)HJ££*-$\ @2 4ti3UT, ¥ 

arM^js^r a/ x 2 4 0 1 f£, ^mmm^-xhm^ 
mmfc7 ^>vf2A02 b\mm%2 4 0 3 1 

f^ft^,, 9Wt^fflS7^/^24 0 2fctiV^ 

I N-C* *) , ffiTJffl^^ii WMAtilTJS^ Xfo h ffi 
^ffi^-OUTl, OUT2T266. S^K, ai*S^r B 1 
WififflHI»2 4 0 3 ipm&ilh . 

[0109] mtwmy a >v9 2 4 0 2 fi , j±«a« 

2404±t, mi, IS2, S3^^-f^ y^/P 
h7yxfi-tiS (BIT, IDTTOfc-f-S) 24 

05, 2406, 2407 tmi, H2«KIt^mS2 
408, 24 0 9fcti;Olf)tSfL| )o IglcOIDT^ 

2 4 0 5 (i 2 OCOftfJ I D T«St^fJ§ ^, H 1 , 
SI 2 O^liJ I D Ttffi 2 4 1 0, 24 1 1 O-^comS 
tgiiffitlffi^OUTl , OUT2tii2ill,„ HI, 
®2c7)^IiJ I DTtffi2 4 1 0, 24 1 1 OfWOl:S 

hfflfobtch. ttz. H2, S3iOIDTtl240 

6 , 2407 ^-■^commmaxti^ I N tft^S 

Tiffl-TSfMAffiTJ^^^I-WMft^r^/ 

[0110] *|gBH^||}|co^8tfc(t§¥ifMi«Jf 
mr^AX2 4 0 1 tfc^T t , fiffltU^2 403&H 

^yyx^comtifzw-mmmm&r^ xmftk - 

[0111] *HSfe^Stfc^T(±, firfflHISI 

ttT«, fsmim, mnz3~D<7)j yv-yyxm^ 
m^xffifoixt>mh^\ ttz. mmmmmi 
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m&h zmzmh h^xm<, mm&t Lxmm- 

[o 1 i 2] a*:. 0S& 
muix-mmmn^ -y rspa^fflv ^t«^ lt t * 

nw * 9 - yimm^mm^mnzjfM i x , z nmn 

i£f AW * t WJItAW * £-M:LT«i§rTAM x 

bmnxihi><nxfoh„ 

[o 1 1 3] ttz. ^mmmmxn. a^sb^stw 

ttz. XXWFbft-tiWFbUz^WtCfo^X 

[0114] (nttcojg«89 ) iaT, ^m^mtmm 

HH^-S. <! T14 , WiOTiSrV ^ ^(O&flsWSrtt 

9 KiJftSTffiinWS X 2 5 0 1 Oflf Jjg;£* 

■f. 02 5K*JWC, ¥®Mft)M»T AW .X 2 5 0 1 
(4, ¥«M«7T''fcl>3¥ttltffl}£7 -f /P^2 5 0 2 fcffi 
fflES&2 5 0 3fcfcJ:9fi!l£S;h.£. WttHH$ 
7 4 )V9 2 5 0 2 Ctscvc , AMi^TOTWSA 
EfcfJiB^"^* A^Sffi? I NT* 0 , fcM«^{4¥ 

s>k, m^ : f-mammm%2 5 0 3^siis. 

[0115] PttUffiiS? )±mS« 
2 5 04±t, HI , 112, H3<7M>"?-tW i- 7 ?^ 
F5>Xfa- 9-*S (JiTF, IDTHt«) 2 5 
05, 2506, 2 5 0 7 t H 1 , H2 SO^ItlMfi 2 
5 0 8, 2 5 0 9 bl,z£ >9lf)t§^.§o $l«IDTt 

«2 5 o dcD-ifcDmmmiixti^iNizmm^ti. 
mMmm^tii, H2, 35301 DTm«2 5 0 6, 

2 5 0 7 £0— ^flMifitfJ^Sir? 0 U T 1 , 0 UT 2 
t-fSSt§^X, i?2, H3C0I DTffi2 5 0 6, 2 50 

7 cOffi^TfiO«®g(4fiS6Sil5 . jajK^at^fc-ts i b 
(-J; 9T¥fM-¥ffflAa^Si§T£*t-.£> WISHI 

[0116] ^wn^w-mmmm^f^ x 2 5 0 1 t 

fcWCk, {iffl0S§2 5O3*fflV^^ttJ:D. Nffl 

fi^^&ffiii-f § - 1 , a? yx#tt«l^ 

SftJf St aw x|g©t § z b tfiX'% h . 
[ 0 1 1 7 ] ^a, *mmwmzi5\\x\±. imm% 



b LT(4, eilW, i^li3-?«^fyh-fyxlf 
Lxenyy??. ayfywii^ 

[0 1 18] a/i, fiffl0ff^JFMt-|>*i^«4, 0S& 
SfchT'^fSil^^f- '/7°a3 n n n *fflV^TS^ IX 

itf/vf x b 9Mt;U x b Z-mt IXMfer'V * 
ij s 9mX'%hi><7)X'$i&. 

[0119] ^3t. *m&<mmx'i±. atjs^^w 
Wftitfc d , aj ^a^Tft o x t> 

A^S^ttli^5i^ti>CTifM-C-*oT 
[0120] (Hifi^HS 1 0 ) UT, *?&b^»0 

jfm 1 0 co^mmmmT' u x \z-r>x -^x mmz^m 1 
xmmti .126 iz^mcommcomm 1 0 t,z&f& 
wfflMm&T'U x 2 6 0 1 comazz^i-o zzx 
(4, w-mmsmm^u x^mmmmz^ux . ¥ 

H2 6t£UT, WSftJf *f A^ X 2 6 0 1 
(4, ¥SlM*TT'*| ) ^«ft;«i i 2 6 0 2bimm%2 
6 0 3, 2 6 08tt4 0fM§ft§ 0 ^/-c, 
f2602 IziiV^X , A^«^^(4¥ftfMAtil^SffiT 
T*5 A^ST INI, I N 2Xh 0 , ffiMllJOSiSTO 
TffiMiffi^ T"S> § ffi^jSffi^ 0 U T 1 , 0 U T 2 X'fo h . 
AAS™^(4fiffi0^2 6 0 3*^§^T 

^ 0 , **s^r E at(4fiffl0^2 6 0 8^»s§^§ . 
[0121] mz, ¥mwm^2 6 0 2<^mmz^x 

Wm-h„ 2604a, 2604b, 2605a, 26 
0 5b WU 7t^-ybyy=JX9X'h r ). 2 606a, 
26 0 6blU y?7?Xfol<, XtStQ^l NliiDC 
*7 hdf-vA 3 >-^2 6 0 7 aZftLX'^tf—yhyy 
z/X?26Q4aCD<<-Xl l zmm£fL. XtlS^ I N 2 
(4DC# -y b^^y^^ 2 6 0 7b Sr^LTA'-f ^-5 
h7yy'X?2 6 0 4 bCDK-XlzmUZill* A'-f^° 
-7f7yy"X^2604a, 2 604b«3ly^^ii 
JUtf-7h?yi/X?26 0 5 a, 260 5bc0x = 
-y ^ CfflfWfl 5 AW jjf- ^ h 5 V 9 2 6 
05a, 2 6 0 5b«r?W:?(iDC#-y h^^y^ 
2 60 9a, 2609b^WML, ffi^jffi^OU 
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Tl, OUT2fc-tn-WL«Stt3*l5. ^^JK-5h5 
yy'X^2604 a, 2604bOXS7^y^ 
;?2606a, 2 6 0 6b£^LT^fl-?ftiSiffi§;fX 
So 6 1 0&^^7b7yy'X^2 

6 04a, 2 6 04bfiO^-X^SWTX^Srffi^-f- 
So A-Y7X0B2 6 1 IWMX—JhJyi/Xf 2 
605a, 2605b (?)\-X(:aM T-X«»g^ffi^f 
So mSmjEVc cli;fg-^^y^^29 1 2 a. 
29 1 2b^^fC^W^-7f5>i>'X^260 5 
a, 2 6 0 SbcOn^^^t^-ffLffi^S^Ll.. J3LL 
coffin* 0. ¥«^W*TV^x{im^t LTM 
fft-So 

[0122] ^bj^i^^sji 0(ci3ttS¥ttiM,« 
J^T-^ -X 2 6 0 1 tfcl^k fiffl@S&2 6 0 3. 

[oi23] ssrts. ^mmmmizjo^zii. 

tLTJi, frolic S^li3^yf-^yx|f 

1*U« fc£0Tti*< . fiffl@!$t LTiOTt SIM 

-^yxss^t lxcoa y?'?$, ayfy*)r<nmw& 

Sflfsraftff , *«HBfc ^«0»^mftS . 
[0 124] Sfc, fflHEII&*?BJfct$*£tcH:» 0S& 

mm±.vcDimm&*?i- ? r^^m^xmm txi>m 

m&li>mb^\ »«t^ *#fl!i<o[l|g&flS 

iftr"; UxbWB'fWzt Z-mt L X ®£rf> U x 
t LX , TSfMft^r^W *c7)£««&fb, 3H/'MHfc 

[ 0 1 2 5 ] *HfficOMsT1i. A^lS^&tfffl 

MrP&t Uc¥SMt LTfMUci5\ A#S?*fc 

[0126] s^, *^is«»^v^Ttt. ¥mfam 

: f-\i.A^U^~ z 7Y"yy'JX9im^xm^ixht 
LfzbK zfLlzmz>i><0X'lZ%\\ 

[ o 1 2 7 ] t fz. *mmmmxn, ^mwm^-2 e 

0 2tfmm%5Xfo&i§r£t,z-z>\,^XW s nLtztf, 

w\ 4 £ »fr»^2 6 0 2iis^f^, asms?*-* 

■Ckffifc&V*. £-fSK¥#fl3B^2 6 0 2(4, TffiM 

[0128] (mmmm i 1 ) jar, *n H Ji^iiirS« 



BJ-t S . m 2 7 tSrt <7Xi , ^BH^Tffi® T ^ 
ffl^^TftfMffiJUiSUlB 2 7 0 1 (?)7"n -y ? ■$> S . 

02 7^ut. 3ift mu^£Jiztimm{mi±. 
mmmm$s2 702, itm? ^^2703, xa ■vi- 

27 0 4Z~frlXT>T-f 27 0 5 J; 0 jlffSilS „ £ 
Jt. r^ft 2 7 0 5 =fc OSff §ix^Sffff-§-ii. -X>f 
yf2704, gff 7 0^27 06, Sff «2 7 
O7£iTLTSff0S£A7J2fiSo HT", 31fi±M?M 
t£2 7 0 2M5MT£>y\ X^yf2 7 04(^ff 
S-CS)SC0T. iHft^-f/k? 2 7 0 3(4^Sf-¥SfM 
Aft*S^£1ffSffi^fc%So SftmfM^2 7 

0 7i±fet* o . x-r 7 o 4i^w-mmxh 

Sfl? -f /W 2 7 0 6(i^fr-¥frMA£ti7J 
KB^*tl«fc&So 

[0129] *f»¥«T^ x£TffiS1«@ 
g§2 7 0 1 cOMfl? ^^2703, &WZ%{$y 4 IV 
9 2 7 0 6 **BJ«WSsJ1«t^ X^MfftM 
US 2 7 0 2 . £ fcligft K 2 7 0 7 dilffl^ S 1 
t iZ X "9 , vxffSO^t J: SiMff 
*fta-ffP,tSlt/; : T"#, £1z. '■ 'I':!'! -.-'L.i ' 

1 S^f B§^.€it^tSrWi Sit , Sttt^T 
SrMftJ^MSrllJS-f-S 1 1 S . 
[0130] £tz. XA 0 4^TfiM. ilff« 
tSS2 7 0 2 , 4 JtJiSfl itfUS 2 7 0 7 ^'^«fS^ 

2 7 0 6<7)WMt^¥#M(7)Affi*SB^S:Aix#i.S 
1 1 (c X 0 N«(7)JM^#^^S . 

[ 0 1 3 1 ] Stfc, TOSftJliS@K2 7 0 1 fcti^ 
T, 3IiftSftt&tTJ0^-iS^I5tLTX^>y^2 7 

o 4 zm^xmihtitf. c\m±*m?fo ~>x hm& 

[oi32]^, *mmmm^mmwim%.®mz 
fc^Tii, mmuuzjfwm\mm%*B$LLx h 

aSRffi<?5^2 7 0 8, 2709 tjgjftt S itCiO, 

Wi. ftix^¥SrMi«M*0^^i|T'^S tof* 
S„ 

[0133] ttz, *miwm&<mmzt5^x\$. w- 

mMR&T'V x t LX , 3¥ttf«7 ^ W» 

^?yxmi¥i-z>ftL<7)T^ xizhMmxz uwfi 
s„ 

[ o i 3 4 ] sfc. mmm^zmwioT'V x^zm 

LTJ4, JS|«»^3t", S^^'A^<^D, ? 
A#<, t^, a0fie«t§lElW>t- 
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[0 13 5] 

tan ^wmmmmm i ttstts wmbm^" 

[02 ] M*«3¥tt^ffi&7 ^^[^its^^yxn 
tt^JIHM/r«fM0 

[03 ] fi£#tf)3¥te3lffijft7 ^KtsftS^^y^W 
tt»WO#tt0 

(a) wm^vyzmm 

(b) fifflA'^yx^ttS 

[04 ] ^mmmmmm i ^^i-wsm^t 
Awx^ijj#iM0 

[05] ^mmmwmm 2 trtstts TftMSJift-f 

[06 ] *^«M6«^FJ3tfcttl.¥'fifMSJf«-f' 
A^Ofl§)£0 

[07 ] *^(7)||ffifio^fj3tcfc(t-l»¥«aMI*T 
A'-f.x?)il^iM0 

[08 ] *^HJ^»^®ffi4^fc(tl»¥«iSiSJi|*7 ; " 

[09] ( a ) #fMH«og|*z>JBjB4 (c&ftSTSiSiS 
Jf Sr^W .xcotfifEfM0 

( b ) *^^H^coffM4 KtJftSiilWi*ic#fcH 
t"l>fifflElS^«Eif#&St-0 

( c ) immmemmi \zmhwm^wm 
[010] ( a ) ^mcommmmA izmiT^sm 

[0ii] ^mn^mmmm5izm&m§m,m-i!k 
[012] ( a ) if-wmmmmm 5 tts (t 5 ¥SM 

ftM*r^^»»Ji0 
( b ) *^0J!^ffiOffM5 £*5(tSHIWi^j£#fcBS 

•r sffifflinsi^fiiiiiig&i&^-ta 

[013] ( a ) *iiBB<^estwjKiB 5 izm^mt 

( b ) ^m*n^mMmm5izmz>£Mm^$LMzm 

( c ) *mn^Mmm.5izi3ttmmim$LMzm 



[014] *m^h^m*6 iz&w&^mmsmm 

[015] ( a ) Sffl0K6 0 3 ^fflV^cB#(7)T«fMft 

fflftf^^ zcvmmm 0 

( b ) fiffiBS#6 0 3 Srffl^^^^ffiMa^rV^ 

( c ) ftfflE8&6 0 3 2rffl^^B#^¥«fMftjgiftT^'-f 

[016] ( a ) fiffl@B&6 0 3 fcfflV^BfrWffii'a 

( b ) ftfflHIg|6 0 3 Srffl^^^tffiftJfKT^ 
X^fifflA-5yX#'ft0 

[017] ( a ) mm 9 0 1 zm^nymm 
m$iT^ xcommm 0 

( b ) fiffi0S§9 0 1 £ffl^B#^ffiSOTi&r^ 

< c ) fiffi0s^9 0 1 zm^tzmcoTMrnsmwiTJU 

[018] (a)fiW901»^ffIS 

( b ) &.mm%9 0 1 zm^fz^T&smm&T^ 
xcoim^yyx^mm 

[019] (a) fifflEIJBlOO l£ffl^£MfO¥fM 
SJl«T^x^«iM#tt0 

( b ) fiflms&i 0 0 1 &fflv^c^¥ifMSJf*Tvs' 

-f^.c7)||fiy^yx#tt0 

( c ) fifflESli 0 0 l Sfflv^i^coTffiSajMift-f^* 
•^^c7)W^yx^tt0 

[02 0] (a) EfflEIKl 0 0 1 £ffl^£B#0¥frM 
ffiJ3*T^M x^»gA7 [40 

( b ) (iffims^i 0 0 1 zm^tzm^TMimmmT^ 
jxcow^yy^m® 

[021] ( a ) msm^s 0 1 zm^tzmn-*! yb- 
yyxmum 

( b ) fMHJg§2 2 0 1 £fflu£B#<7M yh°-yyx^ 
140 

[022] immizm&mtfittti&ffifm 
[023] ( a ) ^m<?mmmm i\za n^mt 

( b ) m^mm^mmm^thw-mmMm^f 
Acorns® 

[02 4 ] *mmmmmm& \,zam>*mmMmk 
[02 5 ] *^0J^*ift^^is9 tfc(t£¥«M15M!£ 
[02 6] *fKHWHSS«?)J^ 1 O^tt&TfiiOT 

[027] ^mmmmmmi l^aifimmmm 
[028] m^mmm^T^ x^m^m 
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tents 



[029] m^^mmmm^f^A xemsmk^ 

( a ) m&mkw i oo-r yv-yyx 

( b ) M^mm^mA yv-fyzm^vi 

[03 1 ] ^.ffm'mw&y^^ffmmi 
mm 

[032] ( a ) «*«3¥ttHS^7 i )\,?<m&m. 

0 

( b ) mk<m i mm$u a jiy^mm^yyxmvtm 

( c ) mm&mmy < )V9<mwu yxmm 

ioi ^mmmtfiMx 
mtimmy < iv? 

204 mM&ft 
5 04 fifflHSS 

^msmmm'^A x 

80 5, 80 6 A yv-yyxm? 

mm 

9 0 3 a yfy^r 
A y¥9 9 



1 0 2 

1 0 3 
20 1 
202 

2 0 3 
5 0 1 

5 0 2 
503 
60 1 

6 0 2 
6 0 3 
6 04 
80 1 
80 2 
80 3 
804 
9 0 1 
9 0 2 

9 04 
90 5 

10 0 1 
10 0 2 
10 04 
10 0 5 
110 1 
110 2 
110 3 
1104 
12 0 1 
12 0 2 
12 04 

12 0 5 

13 0 1 
13 0 2 
13 04 



KM 

mm 

,10 0 3 



Ay??? 



1105,1106 A y\?~?yxm^ 

120 3 Ayy?$ 
ayfy*)- 

tmm% 

13 0 3 

Ayy?? 



130 5 




140 1 


^pmmwfi&r^A x 


1402 


wmmmyjw 


1403 


mmn 


1404 




140 5 


mi id twm 


1406 


W,2cr> I DTfS 


1407 


W>3<7) I DTms 


1408 




1409 


w,2<nmmnm 


16 0 1, 


1801, 2001 



1602, 1802, 2002 §&&m&mw%ty 4 
ii9<nwm>*y yxm-^tco&^m 

1603, 1803, 2003 IM*^5¥ttflffi}&7 A 

1604, 1804, 2004 ffi*?)3¥ttflffii&7 J 

)V9<mm^7 yxn>&git<TM>m 
2101, 2102 mmmmmmmm-WM 
mum 

2 3 0 5 3 yfyf 
Ay?? 9 

msmsztixnAy??? 



220 1 
2 20 2 
230 1 
2302 
2 3 0 3 
2 3 0 1 , 
2 3 0 b 
2307 
2308 
2309 
240 1 
240 2 
2403 
2404 
240 5 
2406 
24 0 7 
2408 
2409 
24 10 
24 1 1 
2 50 1 
2 50 2 
2503 
2 504 
2 50 5 
2506 
2507 
2 508 
2 5 0 9 
260 1 



T$m,m®.TJ<A x 

mmmmyjiv? 

imm 

Ml (DID TWM 
W2<7) I DTWM 
H3C0 I DTti 

m i commmm 
m2c?)mmitm 
mico^m i DTti 
%2ffymi DTts 
fisaiMfAM x 
WSMWfoyov? 

m i <y> i d the 

H2<7) I DTfS 
H3i0 I DTflfi 

H l <nwMWm 

m2crmmmm 
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2602 ^-mikm^- 2902 

2 6 0 3 imm% 2 9 0 3 

2604a, 2604b, 2605a, 2605b A 3001 

-itf-yhyyi/X? 3 00 2 

2606a, 2606b AV?9? 3003 

26 0 7 DC^7^f^ 3004 

26 08 A-p^x^-W^^ 3 00 5 

2609a, 26 09b DC^vh^f^^ 3006 

26 1 0,26 1 1 ^ATXWh 3007 
2612a, 2612b f-a-?-* y^?? 3101 
2 7 0 1 ^iriOTSM 3 10 2 
2 7 0 2 mmW^ 3 10 3 

27 0 3 ilff7^;l/^ 3 104 
2704 Xf;f 3105 
27 0 5 7Vft 3 106 
27 0 6 ^myoV? 3 107 
2 7 0 7 gffiMK 3 10 8 
2708, 2709 3 Fffi®fra£it8S& 3 10 9 
2 8 0 1, 2 9 0 1 W-mSlmM : M^U X 3 110 



2 9 0 4 , 2905 §^0ff# 
H 1 <r> I D Tflfi 

fi?2« I DTtS 
W,3cr> I DTfS 

m i ^Rimms 
H2^ra^ms 

mi <D iv twm 

W2C0 I DTWM 
%3<T> I DTH 

ni«^ms 
minftm i DTi 

IS 2^10 I DTI 



[HI] 



IM31 



101 



102 



103 



(a) 



IN O 



101 



5 



[04] 



IN O 




tot 
id2 



-O 0UT1 



-O 0UT2 



101 wnmfcm»7 ! '<<i * 

102 

1 0 3 ttftlBB 



103 



idl / id] 

~t _fj ~^ -Q OUT! 



I 



-O OUT2 



E 1 
s 

5 0 

IN 

IK 

-2 



(b) 



20 

i 

.\ 0 

IN 



-ID 



92$ 930 935 940 945 950 955 900 
MttftEMHz] 
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